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NUTRITION PROBLEMS AND PROGRESSIVE PATIENT CARE 


The subject of nutrition cuts across many 


disciplines, from the technical sciences of 
chemistry and physiology to such social 
sciences as psychology and sociology. This 
paper the nutrition 
and philosophy of patient care overlap. It 
is often overlooked that 
patient, hospitalized for whatever reason, 


considers area where 


the convalescent 


has certain nutritional requirements, the 
fulfillment of which are necessarily asso- 
ciated with the general philosophy of hospi- 
tal care. Just as the daily environment of 
the normal individual affects his nutritional 
state, so the hospital environment and ap- 
proach to patient care affect the nutritional 
state of the convalescent. 

Although the 
subsidiary fields tremen- 
dously in the past 50 years, change in the 


of 


advanced 


science medicine and 


have 


function and approach of the hospital in 
providing a for 
optimal patient care facilities has not ad- 


therapeutic environment 


vanced as rapidly. In spite of the moderni- 
zation of hospital facilities brought about 
throughout the country by the efforts of 
interested parties, particularly the influence 
of the Hill-Burton Plan, the philosophy of 
hospital care has, until quite recently, under- 
gone very little change in the past half dee- 
ade. The community hospital, however, 
has tended to become more and more the 
center of medical care, and the physician 
(who 25 years ago used the hospital pri- 
marily for its operating room facilities and 
for controlled room and board) now finds 
himself in nearby offices, utilizing the hos- 
pital’s laboratory and x-ray facilities, its 
opportunities for education and teaching, 
and practicing medicine in an increasingly 
hospital-center-oriented environment. 
Coincident with this tendency towards 
centralization of medical facilities is an in- 
creasing interest in the problem of optimal 
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care facilities for the patient. This has re- 
sulted in the formulation of the concept of 
“Progressive Patient Care,’’ which may be 
described as the tailoring of the services 
provided by the hospital to the particular 
requirements of the patient (J. C. Halde- 
man, Elements of Progressive Patient Care. 
U. S. Public Health (1957 The 


average ward or service in a general hospital 


Ne rvice 
is occupied by patients varying from the 
critically ill, requiring maximum attention 
and access to facilities, to the ambulatory 
patient, requiring primarily merely minimal 
housekeeping services. The effect of this 
type of organization on the efficiency and 
smoothness of hospital operation requires no 
comment; the effect of this on the patient 
warrants'some consideration. 

The Patient 
customarily divides the care requirements 


Progressive Care hospital 
into three categories: Intensive Care, Inter- 
mediate Care and Self Care, and provides 
facilities tailored to each of these require- 
ments. A patient requiring constant atten- 
tion is placed in a facility tailored to that 
end; generally there are one or more nurses 
for a minimal number of patients (four to 
eight), who remain at all times in sight of 
the patients. Oxygen, suction, special drugs 
and equipment are immediately available. 

When the patient no longer requires these 
facilities he is moved to the Intermediate 
Care area, remaining there until either dis- 
charge or transfer to the Self Care area (J. 
C. I’. G. Abdellah, 
cepts of Progressive Patient Care’, Hospitals 
33, nos. 10 and 11 (1959)). It is this last area 
that from the 
standpoint of nutritional therapy and in- 
struction. 


Haldeman and ‘“Con- 


is particularly interesting 


The largest number of complaints in a 
hospital environment involves dietary logis- 
tical problems. (One of the loudest com- 
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plaints concerns the temperature of the 
coffee. ) 

Two case histories of recent date are per- 
tinent. The first concerns a Mr. W., hospi- 
talized with a textbook case of diabetes. 
During his two-week stay in the hospital, 
the problem of diet was not brought up. 
Towards the end of the second week, his 
wife valled in, handed a pamphlet 
supposed to answer any questions she had, 
and dismissed. Mrs. W., being a bright per- 
son, augmented her knowledge in the ares 
from other sources; thus the probability of 
readmission of Mr. W. is low. 


was 


The second case, Mr. G., was admitted on 
the diagnosis of coronary occlusion; he 
was found to be hypertensive. On discharge, 
his wife was instructed by the physician to 
“keep him on a salt-free diet.” That state- 
ment constituted the sum total of instruc- 
tion. 


These two histories do not represent in- 


dictments of either the hospital care or the 
physician’s responsibilities; nor do they rep- 
resent isolated incidents in 50-bed hospitals 
in East and West Podunk. One case occurred 
in a major research center and the other in 
a large and technologically up-to-date com- 
munity hospital. They do, however, repre- 
sent a need for education in the nutritional 
area for those cases suffering from diseases 
of nutritional significance. 

The towns of Podunk referred to above 
were not chosen ill-advisedly; where Podunk 
once existed now stands the town of Man- 
chester, Connecticut, having one of the 
first and most successful Progressive Patient 
Care hospitals in the country (The Man- 
chester Memorial Hospital). Largely under 
the auspices of the Division of Hospital and 
Medical Facilities of the United States 
Public Health Service of the Department 
of Health, Education and Welfare, this 
hospital has provided laboratory facilities 
for research in operational and dietary 
problems, nursing facilities, and in patient 
attitudes. 

The Self Care area in this hospital pro- 
vides a suitable environment for education 
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of the patient in the nutritional problems 
he may be expected to face on discharge. 
The area is for the most part home-like with 
sitting rooms and private kitchen for break- 
fast and snacks, and the patients are treated 
more like guests than hospitalized convales- 
cents. They are expected to report for treat- 
ment and for laboratory work and they eat 
in the hospital cafeteria. Each patient has a 
slip noting his dietary restriction or re- 
quirements, and presents this at the cafe- 
teria at meal times, but in most cases he 
may still select his food with some degree of 
choice. 

Most important is the opportunity pro- 
vided for the patient (and spouse) to discuss, 
understand, and receive instruction on the 
dietary problems to be faced on discharge. 
Basically, the Self Care unit provides an 
optimum medium for dietary and nutri- 
tional control and education. It also pro- 
vides the hospital with the physical facility 
for dietary and nutritional education on a 
larger scale than is usually available. Thus 
physicians can refer a non-hospitalized 
patient with problems of nutritional signif- 
icance to this care area for instruction and 
control without placing a further burden on 
the nursing and medical facilities or un- 
necessarily isolating and bedding down an 
ambulatory patient. 

It has been noted (A. Meredith, “Nutri- 
tional Counseling for Patients in a Commu- 
nity.” J. Am. Dietet. Assn. 33, 108 (1957)) that 
the mere availability of nutritional counsel- 
ing facilities in a community does not guar- 
antee the use of these facilities. However, if 
such facilities could be hospital-center ori- 
ented within the framework provided by 
Progressive Patient Care, the effectiveness of 
such counseling and education could be 
markedly increased. 

The extension of the Progressive Patient 
Care concept to a fourth level, Home Care, 
would provide a further means for educa- 
tion and control of nutritional cases. In 
many communities today the visiting nurse 
represents a further extension of the concept 
of tailoring care requirements to the needs 
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of the patient. This hospital-center-oriented 
home care is enjoying increasing popularity 
and provides an excellent medium for nutri- 
tional therapy. It may be anticipated that 
in the future it will be an integral part of 
any system of Progressive Patient Care. 

A problem constantly faced by physicians 
is that of assuring that his patient receives 
the basic nutritional requirements for suste- 
nance and tissue repair through convales- 
cence. A patient assigned to a bed in a serv- 
ice with a fairly high noise level, minimal 
attention, a roommate who may be much 
sicker, faced with unfamiliar or unpleasant 
hospital odors and a decor that is charitably 
described as neutral, is not to be expected 
to maintain a normal food intake, and 
admonitions to eat have little value. Most 
attempts to solve this problem have been 
in terms of making the food more appetizing, 
of greater variety, or more decorative. This 
approach, although admirable and neces- 
sary, ignores the effect of the environment 
upon the patient. 

A generalization of a type of case not 
infrequently encountered in community 
general hospitals may exemplify the effect of 
a dynamic hospital environment. In the 
conventional hospital, a 65-year-old woman 
with a broken hip usually undergoes ortho- 
pedic surgery and is then bedded down for 
a relatively long period of time, depending 
on the home care facilities available. In the 
Progressive Patient Care environment, on 
the other hand, the same patient may be in 
the Intensive Care area for a brief period 
and then move to the Intermediate Care 
area. As soon as the patient is able to cope 
for herself with minimal assistance, she is 
moved to the Self Care area, an environment 
much better suited to preparing the patient 
for return to the non-hospital environment 
than is the conventional hospital room. 

Several aspects of this moving through 
various care areas are pertinent. First, the 
patient is made aware of convalescent prog- 
ress; second, the change in environment as 
this progress takes place is better fitted to 
the patient’s requirements; and third, the 


REVIEWS 259 


patient is slowly 


and unobtrusively made 
self-sufficient and released from dependence 
on hospital facilities. The interaction be- 
tween these aspects of a Progressive Patient 
Care system and the patient’s dietary and 
nutritional problems cannot be understated, 
since the patient-environment relationship 


is one of the primary factors in maintaining 
the nutritional requirements for convales- 
cence. 

The type of service rendered by the Nutri- 
tion Clinie of the Johns Hopkins Hospitals, 
serving both inpatient and outpatient popu- 
lations, is not available to the relatively 
small, general community hospital. At this 
clinic, counseling and guidance, even food- 
shopping assistance, is provided patients 
suffering from nutritional problems of one 
sort or another. However, similar facilities 
van become available to the small hospital 
through provision of a Self Care area as in 
the Progressive Patient Care hospital. Thus 
the small community hospital can operate a 
service (previously enjoyed only in the 
metropolitan hospitals), which, with the 
cooperation of the physician, the dietitian 
and in some cases, the social worker, tailors 
the patient-care facilities to the needs of 
the patient. 

To conclude, the logistical aspects of hos- 
pital nutrition should be re-examined in the 
light of the Progressive Patient Care con- 
cept. Many patients requiring Intensive 
Care facilities place no demand on the 
dietary facilities of the hospital, while others 
in the same area require special dietary con- 
sideration consistent with the etiology of 
hospitalization. The Intermediate Care are: 
poses much the same problems as a con- 
ventional hospital, excepting the absence of 
the seriously ill and the ambulatory. The 
Self Care area, as noted above, is char- 
acterized by the patient going to the food 
rather than vice versa. Thus the concept of 
Progressive Patient Care calls for a different 
approach to the logistics of food preparation, 
control and supply than is presently main- 
tained by the conventional hospital, and 
provides a basis for revamping hospital 
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dietetic philosophy (A. C. Donovan and B. 
Meyer, “A New Challenge to Hospital Die- 
ticians, Progressive Patient Care.” J. 
Dietet. Assn., in press (1960)). 

The Progressive Patient Care concept is 


Am. 


being adopted increasingly throughout the 
country. With its adoption, an opportunity 


is provided for improved community nutri- 
tional counseling, improved patient educa- 
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tion, better hospital facilities for patients 
with problems of nutritional import, and an 
tailored to the 
tional requirements for convalescence. 


environment assure nutri- 

Joun Hunton Moss 

The Johns Hopkins Hospitals 

Consultant, Division of Hospital 
and Medical Facilities, USPHS 

Bethesda, Maryland 


DIET AND PREGNANCY 


The nutrient intakes of a large percentage of the primigravu 


month of pregnancy were below the recommended dietary allowances, 


1 women during the seventh 


jet the course of 


pregnancy and condition of the baby were normal 


A number of studies within the past few 
years have indicated that the diets of preg- 
nant women can deviate from recommended 
producing any great 
disturbance either in the course of pregnancy 


allowances without 
or in the condition of the infant (Nutrition 
Reviews 12, 260 (1954); 16, 6 (1958)). It is, 
however, recognized that extremely poor 
diets such as those associated with intakes of 
ascorbic acid of 20 mg. per day or less will 
have deleterious effects on the course of preg- 
nancy (Ibid. 16, 6 (1958)). The important 
problem is how far below recommended al- 
lowances the intake go during this 
critical period without 


can 
producing physio- 
logical disturbances either in the mother or in 
the infant. 

A. M. Thomson (Brit. J. Nutrition 12, 446 
(1958 
vestigation it 


claims that “despite extensive in- 
remains uncertain whether 
diet taken by a pregnant woman exerts an 
important influence upon the clinical course 
and outcome of her pregnancy.” For this 
reason he started to gather dietary and clini- 
cal histories of pregnant women in Aberdeen. 

Before the study was initiated, he con- 
sidered how he might best secure valid in- 
formation on food consumption from his pa- 
tients. The limitation of any questionnaire 
technique was vividly revealed when the 
food fed to eight scientists living in a resi- 
dential club was carefully measured during 
a 24-hour period and then, without prelimi- 


nary notice, each man was asked to recall in 
detail what he had eaten (S. D. Morrison, 
F. C. Russell and J. Stevenson, Brit. J. 
Nutrition 3, V (1949)). When the mendemon- 
strated the quantities they had consumed 
with actual food samples, the recollected 
food intake was, in almost every case, an 
the 
been 


with 


had 


underestimate when compared 


actual weighed portions that 
served. 

To overcome the above limitation, Thom- 
son decided to secure his dietary information 
by having the pregnant women carry out a 
one-week weighed dietary survey in their 
homes. Subjects for the study were limited to 
primigravida (women who are pregnant for 
the first time), since these individuals would 
be less preoccupied with domestic responsi- 
bilities and less subject to complications. 
Moreover, in Aberdeen about 90 per cent of 
these women use the hospital for their con- 
finement. 
married 


1950-51, sixth 


primigravid woman who attended the ante- 


During every 
natal clinic in Aberdeen was selected for the 
the 


poorer social classes was increased in the 


study. The number of women from 
subsequent two years by including every 
primigravida whose husband’s occupation 
was semi-skilled or unskilled. The dietary 
record was made during the seventh month 
of pregnancy, since by that time the altera- 
tions in eating associated with nausea and 
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vomiting have fairly well subsided. Further- 


more, the fetus is not so large that it would 
alter the functioning of the gastrointestinal 
tract and thus change eating habits. 
Acceptable dietary histories were secured 
from 489 of the 713 subjects. The percentage 
of “reliable’’ histories decreased from 93 in 
the top social group to 61 in the lowest 
group. The calculated nutrient intakes pro- 
vided by these diets suggested a slight reduc- 
tion in mean caloric intake from 2633 in the 
top social group to 2354 in the lower group. 
Moreover, the mean values for all groups 
were below the caloric intake of 2750 recom- 
mended by the British Medical Association 
(Report of the Committee on Nutrition, London 
(1950)). The protein intake showed a similar 
reduction from 80 to 72 g. respectively for 
the social groups. The other major differ- 
ences in mean intakes were in calcium, where 
to the 
; and in ascorbic acid, 


the top social group secured 1.19 
lower group’s 0.88 g 
the 
from 79 to 61 mg 


where values progressively decreased 

Within each group there were fairly large 
percentages of women whose intakes did not 
the British 
Medical Association. Eighty-three per cent 


meet. those recommended by 
in the top social class and 92 per cent in the 
lowest social group did not meet the 96 g. of 
protein intake recommended by the Associ- 
ation. Similar percentages existed for the 
women who did not meet the recommended 
intake. For the other 


as vitamin A, riboflavin 


calcrum nutrients, 


such and niacin, 
one quarter to one half of the women did 
not meet the recommended allowances. In 
all cases, a larger percentage of the women 
in the upper social class attained the recom- 
mended allowances. 

what the diet 
records represented the food habits of the 
undertaken 
six weeks later for 11 of the subjects. The 


well with those of 


To determine to extent 


subjects, a second survey was 
results agreed exceedingly 
the first survey. 

concludes his first 
that “‘it 


patients differ widely in 


Thomson (loc. cit. 
with the statement 
that 


report seems 


clear the 
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amounts and nutritive values of the diets 
they take during pregnancy. The question 
is whether these variations have any clinical 
significance.” 

Thus a second paper by Thomson at- 
tempts to evaluate the effect of dietary 
intake on pregnancy with respect to the 489 
subjects described above (Brit. J. Nutrition 
13, 509 (1959)). Normal pregnancies were 
those in which there 


defined as was no 


specific abnormality requiring treatment; 
labor was completely spontaneous within 
24 hours; the baby was in good condition 
birth; 
and the mother and baby were discharged 
together from the hospital, with the baby 


and weighed 6 pounds or more at 


receiving nothing other than breast milk. 
Kor the 489 subjects, 197 experienced a 
normal pregnancy according to the above 
definition, whereas 292 were abnormal. The 
women in the abnormal group had greater 
mean caloric intakes. Associated therewith 
were slightly greater intakes of most of the 
nutrients. A partial explanation for these 
higher intakes, according to Thomson, is the 
fact that those who developed pre-eclampsia 
were usually those who had gained weight 
excessively. This, however, does not com- 
pletely explain the difference, since only a 
small percentage of the women were pre- 
eclamptic. From an extensive statistical 
evaluation 
that ‘‘the 


overeating 


of his data, Thomson suggests 
that 
the 
pre- 


present findings indicate 


may some 


the 


play part in 


etiology or development of 
eclampsia. But a conclusion that overeating 
is a major cause would probably not be 
warranted.” The latter statement is based 
on the fact that there was a wide range of 
caloric intake and of weight gain among both 
the pre-eclamptics and the women who went 
through a normal pregnancy. 

There was no relation between caloric 
intake and length of the gestation period. 
The birth weight of the baby tended to in- 
crease with increase in caloric intake. This 
was true within each social class, but there 
was evidence that social class had a greater 


influence on birth weight than caloric intake. 
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The women in the upper social classes were 
taller and heavier, and this may have ac- 
counted for the fact that their babies 
weighed more at birth. At any rate, the 
correlation coefficients for these factors were 
small. There no indication that the 
birth weight was associated with any of the 
other nutrients to an extent greater than 
that found for calories. 

The women whose babies were delivered by 
Caesarean section had lower caloric intakes 
than the other women. This is probably as- 
sociated with the fact that the smaller 
women had a relatively high incidence of 
contracted pelves and thus required 
Caesarean section. 

Among the 489 single births, there were 
14 cases of either still births or deaths 
during the first week of life. The diets of the 
mothers of these babies did not differ ap- 
preciably those the normals. 
Thomson points out that one of the short- 


was 


from of 
comings of his study may have been the 
small number of subjects examined. One of 
the prominent changes in maternal health 
during World War II was the reduction in 
the still-birth rate in England and Wales 
from 38 per 1000 in 1940 to 28 in 1945. This 
reduction he attributed to the improved 
nutrition of pregnant women. In order to 
see an improvement of this magnitude as a 
result of improved diet, Thomson estimates 
he would have needed 10,000 subjects. 
The incidence of breast feeding at the 
time the mothers left the hospital was the 
same for all three social classes. Thomson 
points out that if superior social circum- 
stances, including superior diet, had any 
effect on lactation, this would be counter- 
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balanced by the adverse effect of the older 
age of the upper social group. (The average 
age of mothers in the lower group was 22, 
but was 28 in the upper social class.) F. E. 
Hytten, J. C. Yorston and Thomson (Brit. 
Med. J. 1, 310 (1958)) indicate that the 
most important factor in maintaining breast 
feeding for at least the first three months 
of lactation is the maternal attitude. 
Thomson concludes his report with the 
statement that ‘‘these epidemiological find- 
ings underline the difficulty of demonstrat- 
ing the influence of nutrition on human 
lactation in western civilization.’’ Moreover, 
in reviewing at some length the various 
nutritional studies that have made 
over the past thirty years among pregnant 
women and attempts to relate nutrition 
to the course and outcome of pregnancy, he 
summarizes that “the results of all these 
studies have been substantially negative, 
even though some of the authors have made 


been 


the most of minor and inexplicable correla- 
tions, or have argued that their technique 


must have been inadequate.” 

Although these studies suggest that the 
diets of pregnant women can show consider- 
able variation both quantity 
nutritional quality without clinically de- 


in and 
tectable damage to either the mother or 
the child, they do not necessarily indicate 
that nutrition has no impact on pregnancy. 
As Thomson points out, physiological 
adaptation of both mother and child may 
overcome some of the dietary shortcomings. 
Furthermore, the dramatic reduction in still 
births seen in Britain in World War II serves 
as a spectacular natural experiment indicat- 
ing the profound effect that improved nu- 
trition can have on the course of pregnancy 


HYPOGLYCEMIA AND HEART DISEASE 


Hypoglycemic reactions to insulin in a group of coronary patients were prevented by 
potassium chloride. Phentolamine had no effect. Such reactions apparently are due to 


hypokalemia. 


For many years clinicians have recognized 
that hypoglycemic reactions must be avoided 


in elderly diabetic patients because of the 
great risk of myocardial infarction. Most 
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have accepted this dictum without concern- 
ing themselves with the mechanism of 
damage to the coronary circulation. Those 
who have studied it have attributed the 
effect to a secondary release of epinephrine 
after symptoms of hypoglycemia 
They have found tachycardia, 
hypertension and an increase in cardiac 
work, coupled with electrocardiographic 
changes consisting of widening of the QRS 
interval, minor decreases in the P-waves, 
depression of the ST segment, and flattening 
or inversion of the T-waves (H. Blotner, 
New Engl. J. Med. 203, 709 (1930); R.A. 
Gilbert and J.W. Goldzieher, Ann. Int. Med. 
25, 928 (1946); and B. Gandevia, Med. J. 
Australia 1, 33 (1954)). 

Because of the frequency of coronary 
sclerosis in patients with diabetes mellitus, 
E. S. Egeli and R. Berkmen (Am. Heart J. 
59, 527 (1960)) decided to study hypogly- 
cemic reactions in a group of nondiabetic 


occur. 
systolic 


patients who had coronary arteria! disease. 
They selected 16 patients who had angina 
pectoris and 22 patients who had had myo- 
cardial infarctions in the past, and these 38 
patients were then divided into four groups. 
After the administration of the test sub- 
stance, blood was drawn at intervals of 15 
minutes for a total of two hours and deter- 
minations were made of the sodium, potas- 
calcium and glucose content. Elec- 
taken at the 


sium, 
trocardiograms were same 
intervals. 

The first group of 14 subjects was given 
an insulin tolerance test (0.2 units per kg. of 
body weight). The second group was given 
the same quantity of insulin but was given 
potassium chloride either orally in a dose of 
5 g. before the administration of insulin or 
by intravenous injection in the amount of 
2 g. after the effects of insulin had become 
apparent. A third group of eight patients 
was given the same amount of insulin, but 
in addition was given phentolamine 30 to 
The fourth group of 
patients was given an injection of epineph- 
rine alone. 


45 minutes later. 
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The results confirmed the observations of 
other groups (A. Keys, Am. J. Physiol. 123, 
608 (1938)). The patients developed clinical 
and biochemical manifestations of hypo- 
glycemia and their  electrocardiograms 
showed changes, primarily in the ST seg- 
ments and Measurements of 
potassium, sodium and calcium disclosed a 
marked hypokalemia, a mild hypernatremia, 
and no significant change in the calcium. In 
the second group, administration of potas- 
sium chloride afforded a remarkable degree 
of protection against the effects of hypo- 
glycemia. The electrocardiographic changes 
were prevented and there was some inhibi- 
tion of the hypoglycemic effect of insulin. 
In three instances, hypoglycemia was al- 
lowed to develop before potassium chloride 
was given by injection, whereupon the 
electrocardiographic changes were reversed 
promptly. The third group developed 
changes similar to those of the first and 
phentolamine gave no apparent protectica. 
The fourth group developed arrhythmias and 
changes in the ST segment and T-waves 
similar to those seen in group one. 

Most investigators have contended that 
the electrocardiographic changes found in a 
hypoglycemic patient are due primarily to 
the release of epinephrine. Hypoglycemia 
has been known to induce hypokalemia and 
mild hypernatremia, but these changes were 


T-waves. 


not considered to be of great significance. 
A little but previously reported 
effect of potassium administration is its 


known 


ability to elevate the concentrations of glu- 


cose in the blood, presumably through 
glycogenolysis (C. A. Ashford and K. C. 
Dixon, Biochem. J. 29, 157 (1935)). This 
effect was confirmed in the present study, 
but it did not entirely prevent a decrease in 
blood sugar. 

Phentolamine, which inactivates pressor 
amines such as epinephrine, did not prevent 
the electrocardiographic changes associated 
with decreases in the blood concentrations 
of glucose and potassium. Moreover, the 
electrocardiographic abnormalities induced 
by epinephrine were accompanied by a rise 
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in blood sugar. Thus from this information 
one may conclude that the electrocardio- 
graphic abnormalities of hypoglycemia are 
not related to the level of glucose in the 
blood, but are directly related to a decrease 
in the concentration of potassium in the 
blood. Although epinephrine produced simi- 
lar changes, the fact that phentolamine did 
not prevent their occurrence would suggest 
that the changes in the electrolytes were 
the most important. 

This study was astutely planned, well 
executed and carefully presented. It is of 
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interest to recall that 
Soc. Exp. Biol. Med. 
the effect 
potassium salts on the 


J. M. Bryant (Proc. 
67, 557 (1948) 
orally administered 


re- 
ported of 
electrocardiogram of 
patients who had hypertensive cardiovascu- 
lar disease. The familiar pattern, which has 
been termed “left ventricular hypertrophy 
pattern’’, was altered toward normal by the 
administration of potassium. 

This study may reactivate interest in the 


significance of electrolytes with respect to 


both experimental and clinical heart dis- 


ease. 


DIETARY FAT AND HUMAN MILK 


Up toacertain point, increases in dietary 
increases in milk fat, and also by increases 


tases. 


It has previously been shown that in- 
it 
increases in the fat content of human milk 
(M. G. Karmarkar et al., Lancet 2, 909 
(1958)). Suggestions have also been made 
that milk lipases (D. 
Jacqmain and M. Lonein, Proc. Thirteenth 
Internat. Dairy Congress 2, 368 (1953)) and 
phosphatases (If. Chanda and E. C. Owen, 
Brit. J. Nutrition 5, 228 (1951)), both of 
which may play important the 
health and nutrition of newborn infants. 
R. A. Stewart, E. Platou and V. J. Kelly 
(J. Biol. Chem. 232, (1958)) have fur- 
ther suggested that alkaline phosphatase in 


creases in dietary fat are correlated with 


contains certain 


roles in 


NAN 


4ddé 


human milk is related to the fat content of 
the milk. 

With these observations in 
markar C... ¥ 
attempted to determine whether correlations 


mind, Kar- 


and Ramakrishnan have 
actually exist between dietary fat and milk 
fat fat of milk 
affects the concentrations of lipases, ester- 


and whether the content 
ases, alkaline phosphatases and acid phos- 
phatases (J. Nutrition 69, 274 (1959)). 
Subjects for the investigation were 60 
lactating women of normal health living in 
and around Baroda, India. The subjects 


fat in the human female are accompanied b 


mm lipases, esterases and alkaline phospha 


were chosen to represent the same lactation 
period, namely three to four months, be- 
cause of the possibility of enzymatic changes 
during the lactation period. The daily diet 
of the individual subjects was ascertained 
by collecting equal amounts of all the food- 
the 
subject. In the analysis of this food, a sepa- 


stuffs and supplements consumed by 


rate weighing was first made of each food- 
stuff; then all the foods were thoroughly 
homogenized. A portion of the homogenate 
YOrC 
the fat content could be 


was dried in an electric oven at 
12 hours so that 


Io! 


measured. These analyses were carried out 
for three separate days so that an average 
daily intake of fat could be estimated. 

Samples of milk for analysis were collected 
between the noon and night feeding (about 
3 p.m.) by voluntary expression. Lipase was 
estimated according to the method of R. A. 
Boissonnas et al. (Helv. Chim. Acta 31, 1571 
(1948)). Esterase was estimated by essen- 
tially the same method as that employed by 
C. J. Harrer and C. G. King (J. Biol. Chem. 
138, 1/1 (1941)). Acid and alkaline phos- 
phatases were estimated by the method of 
R. K. Morton (Methods 
Vol. II, p. 427. Academic Press, 
York (1955)). 


Enzymology, 


Ine.. Vew 


in 
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For analysis of results, the women were 
divided into four nearly equal groups on the 
basis of their daily intake of fat (group one, 
8.0 to 27.5 g.; group two, 27.5 to 50.0 g.; 
group three, 50.0 to 72.0 g.; and group four, 
72 to 115.0 g.). Although there was a slight 
significant increase in fat content of the 
milk as the dietary fat was increased, this 
increase reached a maximum in the third 
group. On the other hand, mean activity of 
the milk for total lipase, total esterase and 
alkaline phosphatase showed increases of as 
much as 25 per cent from the first to the 
last group. Acid phosphatase activity of the 
fourth dietary group was decreased to nearly 
half that of the first group. 

Although the authors contend that these 
values show a high correlation between the 
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fat content of milk and the activity of all 
the enzymes tested, with the exception of 
the acid phosphatases, it would appear that 
a closer relationship exists between the fat 
content of the diet and the increase in 
enzyme activity. Thus it cannot be said that 
the stimulus for increase in enzyme activity 
is due to the fat content of the milk. 

A very good negative correlation exists 
between the fat content of the diet and the 
mean acid phosphatase activity, but the 
correlation is much weaker between the fat 
content of the milk and this activity. 

The authors add that unpublished obser- 
vations indicate that neither dietary pro- 
tein nor milk protein has been found to 
affect the activities of the above-mentioned 
enzymes. 


SPOT TEST FOR CERULOPLASMIN 


Ce ruloplasmin deficie ncy OCCUTS 


regularly in subjects who develop Wilson’s hepato 


lenticular degeneration. A simple spot test facilitates early recognition, permitting pre 


ventive treatment 


As our understanding of diseases improves, 
the 
redefined as 


classical syndromes are increasingly 
gross manifes- 
enzyme abnor- 


malities formerly not recognized. Means of 


advanced or 
tations of biochemical or 
testing for these aberrations then becomes 
for and thus _pre- 
vention of the fully developed clinical syn- 
drome. 


important diagnosis 


Hepatolenticular degeneration, or Wilson’s 
disease, is typical of such a situation, and a 
simple spot test for ceruloplasmin has now 
heen devised as a screening test for subjects 
with pre-clinical Wilson’s disease. 

The underlying biochemical abnormality 
in this condition, while not entirely agreed 
upon, evidently relates to a genetically de- 
termined defect of copper metabolism. Pro- 
gressive tissue deposition of the metal leads 
to the eventual liver cirrhosis and damage to 
the lenticular nucleus called Wilson’s hepato- 
The 
Wilson’s disease has been reviewed in this 
journal (Nutrition Reviews 16, 37(1958)) and, 


lenticular degeneration. etiology of 


more recently, in an editorial by J. M. 
Walshe (Ann. Int. Med. 61, 1110 (1959)). 
Whether inability to form ceruloplasmin, 
the copper transport protein of the plasma, 
is the primary defect is not proved, as not 
case of 


every Wilson’s disease shows this 


deficiency (see below). An alternative hy- 


pothesis, that an abnormal intracellular pro- 
tein is formed with increased affinity for 
copper, has its supporters. Walshe discusses 
these theories. 

Incidentally, the thesis that ceruloplasmin 
is in several globulin fractions (alpha, beta 
and gamma) has been discredited by J. N. 
Cumings and C. J. Earl (J. Clin. Path. 13, 
68 (1960)). Using starch gel electrophoresis 
with suitable staining, they demonstrated 
that ceruloplasmin is localized in Smithies’ 
}’-alpha-2 The conclude 


that globulins prepared by sodium sulfate 


fraction. authors 
precipitation by previous workers were not 
as pure as had been judged by paper electro- 
phoresis. 

Further work on normal subjects, patients 
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with Wilson’s disease and their relatives is 
reported by G. E. Cartwright, H. Marko- 
witz, G. 8. Shields and M. M. Wintrobe in 
the twenty-ninth of their “Studies on copper 
metabolism” (Am. J. Med. 28, 555 (1960)). 
They outline the orthodox theory of the 
etiology of Wilson’s disease; an individual, 
homozygous for the abnormal gene, cannot 
synthesize ceruloplasmin adequately, with 
resulting secondary increased absorption of 
copper from the gastrointestinal tract, exces- 
sive deposition of copper in tissues and 
increase in non-ceruloplasmin copper in the 
serum. 

The authors show that serum copper and 
ceruloplasmin concentrations are not per- 
fectly correlated with the presence of 
Wilson’s disease and show little correlation 
with its severity or duration. They conclude, 
therefore, that “decreased concentration of 
ceruloplasmin is not the single uncompli- 
cated determinant of the They 
point out that, since the metabolic changes 
of Wilson’s disease have become known, no 
has been authenticated without the 
corneal copper deposits known as Kayser- 
Fleischer rings. 

It seems reasonable to suppose that, as in 


disease.”’ 


sase 


other conditions, damaging and symptom- 
producing tissue deposits (in brain and liver) 
are important by virtue of their amount and 
duration, which might well not be correlated 
with circulating ceruloplasmin levels at a 
given time. Perhaps the Kayser-Fleischer 
ring is a better measure of brain and liver 
copper deposits as well as of those in the 
cornea. 

Nevertheless, although ceruloplasmin’s 
basic role in Wilson’s disease is debatable, 
its measurement is valuable as a screening 
test in diagnosis. The availability of two 
drugs (dimercaptopropanol and_penicilla- 
mine) which promote copper excretion and 
lead to clinical improvement makes early 
diagnosis important. 

P. Aisen et al. have written a paper en- 
titled “‘A rapid screening test for deficiency 
of plasma ceruloplasmin and its value in the 
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diagnosis of Wilson’s disease” (Am. J. Med. 
28, 550 (1960)). They point out that con- 
tinued severe deficiency of ceruloplasmin 
rarely occurs except in Wilson’s disease and 
that it takes seven or eight years of life 
before sufficient damage has occurred to 
produce clinical symptoms. 

In an effort to discover children before the 
development of severe damage and symp- 
toms, the authors developed a spot test for 
ceruloplasmin based on the ability of this 
substance to catalyze the oxidation of para- 
phenylenediamine, with formation of a 
purple-blue spot. The authors consider the 
normal plasma ceruloplasmin 
values to be 18 to 35 mg. per cent and point 


or serum 
out that values below 15 mg. per cent are 
found only in the newborn and in the 
nephrotic syndrome, as well as in Wilson’s 
and “occasionally in unaffected 
relatives of these patients.”’ 

Filter paper strips were prepared by im- 
mersion in a solution of paraphenylenedi- 


disease 


amine and then drying. A drop (10 micro- 
liters) of “standard” serum or piasma was 
applied to the paper at each end, and the 
unknown sera applied in The 
standard was adjusted to contain 18 to 20 


between. 


mg. per cent of ceruloplasmin. The strip 


was incubated in a moist flask in a water 
bath at 45° to 55°C for five to ten minutes 
and the intensity of the developed blue spot 
estimated in comparison to that of the 
standard. 

The authors evaluated the specificity, 
sensitivity and reproducibility of the spot 
test by statistical means, testing 27 sera 
from cord blood, 133 miscellaneous sera from 
infants, children and adults, and sera from 
six patients with Wilson’s disease; all the 
18 to 


ceruloplasmin by the spot test. 


last contained less than 20 mg. of 

Aisen et al. point out that children with 
persistent deficiency of ceruloplasmin will 
almost certainly develop clinical Wilson’s 
disease in time. With the discovery of cerulo- 
plasmin deficiency, an opportunity would 
exist for minimizing copper intake and in- 
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creasing its excretion. Thus prevention of 
hepatolenticular degeneration might well 
be achieved in such children. The spot test 
is equally of use in the diagnosis of adult 
cases with suspected clinical Wilson’s disease. 

The authors unrelated 
conditions with low plasma ceruloplasmin 
values. They point out that patients with 


discuss certain 


Wilson’s disease may have temporarily in- 
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creased levels 
mented 


and they refer to one docu- 
with normal ceruloplasmin 
concentration and no “relevant intercurrent 
condition.” 


case 


Aisen and his colleagues have developed 


a very simple test which should be of con- 
siderable screening value in the diagnosis of 
Wilson’s disease and in identifying children 
before symptoms develop. 


MYOCARDIAL INFARCTION AND SIPPY DIETS 


Groups of autopsied patients were used to investigate the correlation between diet and 


heart disease 


The study reveals a significant increase in myocardial infarcts among 


ulcer patients treated with the Sippy regimen 


Persons with chronic peptic ulcers have 
a higher incidence of myocardial infarcts 
than others, according to J. N. Morris and 
M. D. Crawford (Brit. Med. J. 2, 1485 
(1958)). This increase may be due to the 
type of diet they consume. Milk products 
are commonly used and butterfat could be 
suspect because of its reported effect on 
blood coagulation (A. Keys, E. Buzina, F. 
Grande and J. T. Anderson, Circulation 16, 
274 (1957)), on clot lysis (R. F. Seott and 
W. A. Thomas, Proc. Soc. Exp. Biol. Med. 
96, 24 
thrombosis and myocardial infarcts (Thomas 
and W. S. Hartroft, 19, 65 
(1959)) and on blood cholesterol levels in 
man (E. H. Ahrens, Jr., J. Hirsch, W. Insull, 
Jr., and M. L. 
Lipids as Related to Atherosclerosis, p. 222. 
Charles C. Thomas, Springfield, Ill. (1959)). 

In an attempt to determine whether the 


(1957)), on experimental coronary 


Circulation 


higher incidence of infarcts is associated 
with the therapy, R. D. Briggs et al. (Circu- 
lation 21, 538 (1960)) divided chronic peptic 
ulcer patients into two groups on the basis 
of the autopsy record. Group one included 
97 patients who had been treated with milk 
or cream as in the Sippy diet, and group 
two consisted of 97 patients who had not 
A third group of 194 
patients without ulcers was chosen to match 


used milk or cream. 


Peterson, in Chemistry of 


the patients of each of the above groups by 
utilizing the next autopsy performed on a 
patient of matching age, sex and race. Acute 
peptic ulcer patients were excluded because 
the diet history would be lacking in most 
cases. If the pathological diagnosis was 
definite, it was used as the criterion for de- 
termining chronicity. Otherwise a statement 
that fibresis was present at the base of the 
ulcer was required. 

Autopsy and clinical records from 1940 
to 1959 were examined in ten hospitals 
across the United States. Included in the 
data were site of the chronic peptic ulcer, 
age, sex, race, year of death, height, body 
weight, history and duration of diabetes, 
history and duration of with 
Sippy or similar diet, principal diseases at 


treatment 
death, and presence or absence of a myo- 
cardial infarct. 

After the the 
records were divided into a Sippy ulcer group 


survey was completed, 
and a non-Sippy ulcer group. Patients in 
each group were matched according to age, 
sex, race, hospital, and the characteristics 
for each of the groups were tabulated, such 
as height and body weight. 

An identical study was pursued in five 
British hospitals. 

Average heights and weights differed little. 
Incidence of diabetes mellitus was low in all 
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groups and removal of these patients from 
the study made little difference. Complica- 
tions of the ulcer were the cause of death in 
34 Sippy-treated ulcer patients and 23 non- 
Sippy-treated ulcer patients. 

There was no difference in the incidence of 


myocardial infarction between the ulcer 


group not treated, with the Sippy diet and 


the non-ulcer group (15 per cent). In the 
Sippy diet group, however, the incidence 
of myocardial infarctidén was significantly 
higher (36 per cent). 

In Great Britain, the 95 ulcer patients 
treated with milk had an 18 per cent in- 
of myocardial The 95 

controls had of 8 
the 190 ulcer patients not 
treated with the Sippy diet had an incidence 


cidence infarcts. 


non-uleer an incidence 


per cent and 
of 3 per cent. 


An of 


infarction was associated with treatment by 


increased incidence myocardial 


means of Sippy or similar diets. The role of 


PRODUCTION OF 


Cows rece ing rations of cooked hiah 
This 


propionic acid 


effect wa correlated th a decrease 


E. B. Powell (J. Dairy Sci. 22, 453 (1939); 
24, 504 (1941)) reported that the fat content 
of cow’s milk could be depressed by provid- 
ing rations low in roughage or by feeding 
the roughage in a finely ground state. The fat 
content of the milk was, however, increased 


when the concentrates fed were first fer- 


mented with rumen material and a rela- 


tionship was proposed between the activities 
in the rumen and the composition of milk. 
G. E. Stoddard, N. N. Allen and W. H. 
Patterson (J. Animal Sci. 8, 630 (1949)) 
and C. C. Balch et al. (J. Dairy Res. 19, 
39 (1952)) noted further that the depression 
of the fat content of milk by low-roughage 
associated with a lowered 


rations was 


proportion of acetate and _ increased 


propionate in the rumen. 
Because it has been difficult to reproduce 


these results consistently, J. C. Shaw and 


starch 
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diet and medication is discussed by the 
authors, who conclude that the responsibility 
of butterfat is not proven by their study, 
but that the association warrants suspicion. 

The lower incidence of myocardial in- 
farcts among patients in England than in 
comparable groups in the United States is 
noteworthy. 

The fact that 38 patients on the Sippy 
diet compared with only 23 on the non- 
Sippy diet died of complications of the uleer 
suggests that those on the Sippy regimen 
had a more severe disease. This difference 
could conceivably affect the interpretation 
of the results. Other important factors to be 
considered are the presence or absence of 
treatment with magnesium hydroxide, the 
possible role of sedatives of various types, 
and the incidence of hypertension and/or 
renal disease in the various groups. This ap- 
pears to be a fruitful field for further epi- 


demiological and clinical investigation. 


LOW-FAT MILK 


feeds oO 


bread produced a 


, ” acetic acid and ar 


(J. Nutrition 69, 235 (1959) 
have sought to develop rations that would 


co-workers 


do this and thus provide a firm basis for 
further studies of the factors that control 
milk fat secretion. 

Three feeding trials were conducted during 
1951, 1955 1956, total 


lactating cows. 


Or 


and with a of 25 


The cows were all in their 
second to fifth months of lactation and con- 
sisted of two Jerseys, seven Guernseys, 12 
Holsteins and four Ayrshires. 

In the first trial, normal feeds were em- 
ployed. Four cows were maintained for two 
Ld 
pounds of alfalfa hay daily plus concentrate 


weeks on a regulated diet consisting of 


mixture number one (mainly corn meal, 


hominy feed, distillers’ dried grains, brewers’ 
bran 
then 


dried grains, crimped oats, wheat 


The 


changed to three or four pounds of hay pet 


and linseed meal). COWS were 
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day plus increased amounts of the same 
concentrate. No marked decrease in the fat 
content of the milk was achieved by in- 
creasing the proportion of the concentrate. 
In a second trial, three cows receiving 14 
to 22 pounds of bread daily showed a de- 
crease of over 30 per cent in the fat content 
of the milk. Only slight decreases occurred 
in the fat content of the milk of three other 
fed 
alfalfa hay plus high- and low-protein con- 


groups of cows varying amounts of 
centrates. The differences between the bread 
the other groups 
found, by analysis of variances, to be highly 


group and three were 


differences 
were observed among the three non-bread 


significant, but no significant 
groups (high-protein concentrate and low- 
roughage; low-protein concentrate and low- 
roughage; low-protein concentrate and 12 
pounds of hay). 

The actual total digestible nutrient 
(TDN) as calculated from IF. B. Morrison’s 
tables (Feeds and Feeding, twenty-first edition. 
Ithaca, New York 
(1948)) were 114, 101, 107 and 11 per cent 
of optimum for the four groups. Average 


Morrison Publishing Co., 


body weight changes during 
and 0. 


The first group (high-protein concentrate 


in pounds 
this period were +67, +51, —37 


and low roughage) maintained production 
of milk at a somewhat higher level than the 
other groups, probably because of a more 
uniform and slightly higher energy intake. 
The bread ration was also found to produce 
a low level of butyric acid in the milk fat, 
but had little effect on 
There was a positive correlation between 
the fat 


acid and a negative correlation between the 


its iodine number. 


content of milk and rumen acetic 


fat content of milk and rumen propionic acid. 
In a third trial, three groups of cows re- 


ceived rations consisting of concentrate 


mixtures made up of cooked or heated high- 


starch, low-fat feeds. Specifically, these 


rations consisted of 6 pounds of alfalfa hay 
daily per cow plus a concentrate mixture 
containing approximately one-third white 
bread and one-sixth low-fat milk for group 
and a concentrate almost 


one containing 
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one-half bread for groups two and three. 
The total digestible nutrient intakes were 
approximately 115, 75 and 115 per cent of 
optimum for groups one, two and three, 
respectively. 

Groups one and three maintained milk 
production equally well, whereas that of 
group two fell more rapidly, probably be- 
cause of the low energy or protein intake. 
Group three, on the low-protein and high- 
energy regimen, exhibited the greatest de- 
crease in the fat content of the milk (33 to 
40 per cent), whereas group two on the same 
ration, but on a low-energy intake, showed 
no decrease in the fat content of the milk. 
Group one, with a relatively high-protein 
intake, also exhibited a decrease in the fat 
content of the milk but much less than group 
three. The milk solids remained 
relatively uniform regardless of the diet. 

The authors point out that the controlling 


non-fat 


influence on the fat content of milk is prob- 
ably the synthesis of the lower fatty acids 
by the udder. The possible significance, in 
relation to the decrease in milk-fat produc- 
tion, of the large increase in the proportion 
of propionic acid and of valeric and higher 
acids is not known. It is believed, according 
to the authors, that the increased production 
of propionate may play an important role 


by virtue of its antiketogenicity, 7.e., by 


decreasing the formation of beta-hydroxy- 
butyrate by the liver. 

Shaw and 8. Lakshmanan (Atomic Energy 
and Agriculture Symposium, vol. no. 49 
(1957)) have proposed that the synthesis of 
the volatile fatty acids of milk from acetate 
the 


bulk of the lipogenic synthesis of the lactat- 


and beta-hydroxybutyrate represents 
ing udder. The present authors, 
that 


milk observed during the feeding of diets 


therefore, 


suggest the decreased fat content of 
consisting primarily of cooked concentrates 
is due to a deficiency of both major blood 
precursors (acetate and beta-hydroxy- 
butyrate) of the volatile fatty acids of milk. 
They believe that the decrease in acetate is 


due to an actual decrease in relative produ 
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tion in the rumen while the decrease in beta- 
hydroxybutyrate is caused by the antiketo- 
genicity of propionate. 

The authors further point out that the 
iodine numbers of the milk fat did not 
change (as occurs with fasting) with these 
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diets. This suggests that an increase in the 
degree of unsaturation is not necessarily 
associated with changes in the fat content 
of the milk induced by alterations in the 
ration which decrease the volatile fatty acid 
content of milk fat. 


ACID MUCOPOLYSACCHARIDES AND ATHEROSCLEROSIS 


The acid mucopolysaccharide content of 


the aortas of cholesterol-fed rabbits was 


studied. Colloidal iron stained mild atheromatous lesions, but chemical analysis did not 
confirm the presence of acid mucopolysaccharides. 


Pathological deposits of ground substance 
have been found in cases of human xanthom- 
atosis and experimental atheromatosis. In 
studying cholesterol-fed rabbits, D. Adlers- 
berg, C. I. Wang and L. Strauss (J. Mt. 
Sinai Hosp. 24, 655 (1957)) and Wang 
Strauss and Adlersberg (A.M.A. Arch. 
Path. 64, 501 (1957)) found increased con- 
centrations of acid mucopolysaccharide in 
the aorta and dermis. 

E. Oppenheim and M. Bruger (Circulation 
6, 470 (1952)), H. H. Stumpf and S. L. 
Wilens (Proc. Soc. Exp. Biol. Med. 86, 219 
(1954)) and Adlersberg, L. E. Schaefer and 
Wang (Science 120, 319 (1954)) have found 
that, in spite of increased levels of serum 
lipids, cortisone given to cholesterol-fed 
rabbits retarded atheroma formation. The 
experiments of J. Seifter et al. (Proc. Soc. 
Exp. Biol. Med. 83, 468 (1953)) and of 
Adlersberg, Wang and Strauss (J. Mt. 
Sinai Hosp. 24, 655 (1957)) demonstrated 
that hyaluronidase counteracts the effect 
of cortisone. Accordingly, the pathogenesis 


of atherosclerosis may be related to changes 


in mucopolysaccharides. 

In order to determine the degree and time 
of change in acid mucopolysaccharide con- 
centration in the aorta developing atheroma- 
tosis, A. J. Bollet, Wang and Adlersberg 
(Circulation Research 8, 88 (1960)) employed 
a chemical method recently developed 
(Bollet, J. Clin. Invest. 37, 1013 (1958)). 

tabbits were fed a chow diet either with 
or without an addition of 1 g. cholesterol 


per day. Animals were sacrificed at the 
beginning of the experiment and after one, 
two, three, six and seven months. At two- 
week intervals the following lipid fractions 
were determined: total cholesterol, ester 
cholesterol, phospholipid, total lipid and 
neutral fat. 

The extent of atheroma formation was 
estimated and a small segment was taken 
for histological examination including hema- 
toxylin and eosin, periodic acid Schiff and a 
modified colloidal iron stain. The remainder 
was used for chemical analysis of the acid 
mucopolysaccharide content. 

Animals fed cholesterol for one month or 
longer had marked increases in serum 
cholesterol, phospholipids and total lipid 
values. The degree of atheroma formation 
in the aorta increased with time. Animals 
fed for only one or two months showed early 
pathological changes, and animals fed for 
three months or longer showed moderate to 
severe lesions. Tissues taken from control 
animals and stained with colloidal iron stain 
gave only traces of color. Animals fed choles- 
terol for two months, however, showed a 
marked increase in staining, although the 
atheromatosis was only 1 plus. In aortas 
classed as 3 or 4 plus atheromatosis, the 
colloidal iron staining was distinctly less. 

Chemical determination of the acid muco- 
polysaccharide concentration in the aorta 
was done by two methods involving analysis 
for uronic acid, the carbazole method and 
the orcinol method. Animals fed the ration 
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with cholesterol for one month showed no 
change from the control value. At two 
months, the values were lower than normal 
in some cases but returned to normal or 
control levels after three months of feeding. 
Significant elevation did not occur except in 
animals fed for six months or longer. The 
carbazole method gave higher values and 
showed greater increased uronic acid values 
with time. 

Increases in acid mucopolysaccharide con- 
centration occurred in a few of the animals 
with moderate atheromatosis and in all but 
animal with atheromatosis. 
Animals with 3 plus atheromatosis averaged 
517 mg. per cent acid mucopolysaccharide. 
This value was significantly different from 
the value in control animals with a p value 
of less than 0.001. Comparison of acid muco- 
polysaccharide concentrations in control 
animals with animals having less than 3 plus 


one severe 
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atherosclerosis showed no significant differ- 
ence. 

In contrast to the chemical findings, histo- 
chemical observations using a modified 
colloidal iron stain showed an increased 
staining early in atheroma formation. The 
changes did not become more marked as 
atheromatosis became more advanced. This 
result indicates a need for study of the 
specificity of colloidal iron staining for acid 
mucopolysaccharides as well as information 
about factors influencing the affinity of 
tissue for this stain. 

The chemical determinations 
that an increased concentration of acid 
mucopolysaccharide is secondary to the 
deposition of lipid. Nevertheless, the results 
do not rule out the possibility that slight 
changes in acid mucopolysaccharide concen- 
trations in the intima, undetectable by 
chemical techniques, may precede the 
deposition of lipid in the aorta. 


indicate 


SERUM PROTEINS IN VITAMIN E DEFICIENCY 


With the onset of exudates in vitamin E-deficient chicks, the albumin to globulin ratio 


in the serum is decreased. However, the decrease in itself is not believed to be the cause of 
exudative diathesis 


Chicks fed diets deficient in vitamin E 
present a syndrome characterized by sub- 
cutaneous hemorrhagic edema over the 
breast. This exudative diathesis can be pre- 
vented and cured by vitamin E and also 
by trace amounts of selenium (EK. L. Patter- 
son, R. Milstrey and E. L. R. Stokstad, 
Proc. Soc. Exp. Biol. Med. 96, 617 (1957); 
K. Schwarz et al., Ibid. 95, 621 (1957)). 
Originally, H. Dam and J. Glavind (Natur- 
wissenshaften 28, 207 (1940)) concluded that 
capillary damage was the initial lesion in- 
volved, but the recent findings of J. Gold- 
stein and M. L. Scott (J. Nutrition, 60, 349 
(1956)), showing that the serum proteins of 
vitamin E-deficient chicks are altered, have 
raised the question as to whether osmotic 
changes in the vascular system may not be 
responsible for the condition. B. G. Creech 


et al. (Ibid. 64, 55 (1958)) have shown that 
changes in the serum protein pattern pre- 
cede the onset of exudative diathesis. 

J. G. Bieri and C. J. Pollard (J. Nutrition 
69, 301 (1959)) have been particularly dis- 
turbed by the fact that no clear sequence of 
the events observed separately by different 
investigators had been established. Because 
the rate of depletion of vitamin E and hence 
the rate of appearance of symptoms varies 
in any group of chicks, they were of the 
opinion that a definite picture could only be 
obtained by following the progress of the 
deficiency in individual chicks. They, there- 
fore, undertook such a study using paper 
electrophoresis as the criterion of changes 
in serum proteins of New Hampshire chicks 


fed vitamin E-deficient and control diets. 
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The vitamin E-free diet contained in per 
cent: soybean protein, 30; torula yeast, 15; 
stripped lard, 4; salt mixture, 6; vitamin 
mix, 0.2; L-cystine, 0.3; pit-methionine, 0.2; 
glucose, 44.3. On this diet, the authors found 
exudative diathesis appearing in 80 per cent 
of the birds within 14 to 25 days, at which 
time weights were from 125 to 300 g. Analy- 
sis of serums from nine control chicks, rang- 
ing from 14 to 21 days of age and fed on four 
different control diets, gave an average total 
serum protein of 3.52 + 0.7 per cent and 
an average albumin to globulin ratio of 
0.425 + 0.16. W. E. Vanstone et al. (Canad. 
J. Biochem. Physiol. 33, 891 (1955)) have 
reported similar serum protein findings. 

To observe the serum proteins prior to 
development of exudative diathesis, chicks 
fed the vitamin E-deficient diet were bled 
at intervals beginning on the tenth day fol- 
lowing the start of the diet. Serial samples 
were obtained in this manner on six chicks. 

Two to three days prior to the appearance 
of external symptoms, total serum proteins 
and the albumin to globulin ratios were 
found to be within the normal range. As soon 
as exudates were noticed, the albumin to 
globulin ratios had fallen considerably, but 
the decrease of total serum proteins was only 
slight for four chicks, with a significant de- 


crease for one and a slight ,increase for 
another. In two chicks that had been checked 


24 and 48 hours prior to symptoms, there 
was evidence that the decrease in albumin 
to globulin ratio began more than 24 hours 
before the edema occurred. The only obvious 
change in three of the serums was an increase 
in the alpha-2- and alpha-3-globulin areas. 

Twelve chicks were bled two to eight days 
following spontaneous recovery from exuda- 
In three of the chicks, the 
had 


However, in the other nine birds there was 


tive diathesis. 


normal pattern been re-established. 
a marked increase in the alpha-2-globulin 
peak as well as in the alpha-3-globulin peak 
and the beta- and gamma-globulin peaks. 
Albumin was considerably decreased. The 


change in the alpha-2-globulin was the most 
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consistent feature of these serums. The total 
protein in the serum was usually elevated 
above the normal range. The albumin to 
globulin ratios varied from near normal to 
very low levels, and occasionally chicks with 
very low ratios would become moribund 
after apparently recovering, cease to eat, 
and die within a week. After three or four 
weeks on the same deficient diet, most chicks 
that had recovered spontaneously showed 
essentially normal serum protein patterns. 
Administration of vitamin E or selenium 
restored the normal pattern to afflicted 
chicks in approximately one week. 

The authors have considered the status 
of the proteins throughout the various 
stages of the condition and have reached the 
following conclusions: (1) Inasmuch as the 
albumin to globulin ratios during the re- 
covery phase were often lower than when 
exudates were present, it is evident that the 
decreased albumin concentration alone could 
not account for the edema. (2) It would not 
appear that a decrease in total serum pro- 
teins could be involved, since some chicks 
with the exudative condition had higher 
serum protein levels than chicks without 
symptoms. (3) Since these observations seem 
to rule out osmotic changes as being of 
primary importance in the development of 
exudative diathesis, the original hypothesis 
of Dam and Glavind (loc. cit.) that capillary 
damage is the initial lesion appears to remain 
as the most logical explanation. 

Bieri and Pollard further point out that 
the condition of exudative diathesis is prob- 
ably caused by dietary conditions leading 
to the formation of peroxides in the tissues. 
The most important elements of the diet in 
this respect are unsaturated fat or certain 
mineral combinations which promote peroxi- 
dation of the body lipids (Bieri et al., Proc. 
Soc. Exp. Biol. Med. 99, 262 (1958)). Either 
vitamin E or selenium can prevent this, but, 
although the antioxidant nature of alpha- 
tocopherol is well known, no similar function 
for selenium has been described. The authors 
point out that if the damage to capillaries 
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is caused by products of autoxidation of 
fatty acids, then it appears necessary to 
propose a role for selenium in the sequence of 
reactions which constitute autoxidation. 

The re-establishment of normal serum 
protein patterns in vitamin E- and selenium- 
deficient chicks would appear to rule out a 
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direct function for these metabolites in 
protein synthesis. It has also been shown 
(Pollard and Bieri, Biochem. Biophys. Acta. 
34, 420 (1959)) that the activity of certain 
respiratory enzymes is similar in vitamin 
E-deficient and control chicks as long as ten 
months after introduction to the diet. 


PANTOTHENIC ACID AND ADRENOCORTICAL FUNCTION 


Administration of the antivitamin, omega-methyl-pantothenic acid, to rats resulted in 


impairment of production of corticosterone by the adrenal glands 


of 
enzyme A, has been found to be essential 
for many species of animals (N. O. Kaplan 
and F. Lipmann, J. Biol. Chem. 174, 37 
(1948)). Without it, rats fail to grow and 
develop achromotrichia (graying of the 
hair). With severe degrees of pantothenic 


Pantothenic acid, a component co- 


acid deficiency, adrenal insufficiency, ad- 
renal atrophy, necrosis and hemorrhage may 
occur. F. 8. Daft demonstrated that panto- 
thenic acid could prevent this adrenal necro- 
sis and hemorrhage, and others have con- 
firmed his work (Daft, W. H. Sebrell, S. H. 
Babcock, Jr. and J. H. Jukes (Pub. Health 
Reports 55, 1333 (1940)). Microscopically, 
the adrenals of deficient animals show hy- 
peremia with areas of hemorrhage and dis- 
ruption of the normal cortical architecture, 
particularly of the zona fasciculata and the 
zona reticularis (L. L. Ashburn, Jbid. 55, 
1337 (1940)). 

Special techniques have demonstrated 
that ketosteroids disappear first from the 
ol 


and fasciculata) with a general loss of fat 


two inner zones the cortex (reticularis 
droplets in the same area. Shortly thereafter 
necrosis and hemorrhage appear. In severe 
cases, the total cortex is destroyed except 
for a thin layer of the zona glomerulosa 
(H. W. Deane and J. M. McKibbin, Endo- 
crinology 38, 385 (1946)). It has been found 
that of 
tracts will prevent changes in the color of 


administration adrenocortical ex- 
the fur and will prevent the undue suscepti- 


bility which these animals may have to 


water intoxication (R. Gaunt, M. Liling 
and G. W. Mushett, Jbid. 38, 127 (1946)). 

Some investigators have considered the 
possibility that the adrenal cortex becomes 
hyperstimulated, due to the stress of this 
vitamin deficiency and that the changes 
represent a stage of exhaustion. Apparently 
deficient rats exhaust their supplies of ad- 
renal cholesterol and cannot replenish it 


adequately (M. E. Dumm, H. Gershberg, 


E. M. Beck and E. P. Ralli, Proc. Soc. Exp. 


Biol. Med. 82, 659 (1953)). Although lipo- 
genesis itself does not seem to be altered in 
deficient animals, the depletion of choles- 
terol by the adrenal has been found repeat- 
edly (K. Guggenheim and R. E. Olson, J. 
Nutrition 48, 345 (1952)). 

While a deficiency of pantothenic acid 
can be induced in many animals by elimina- 
tion of this vitamin from the diet, it can be 
induced more easily and more quickly by 
the addition of an antagonist, omega-methyl- 
pantothenic acid. However, there is reason 
to believe that this antagonist can, in certain 
instances, function as the active vitamin in 
some respects while inhibiting the natural 
vitamin effect in others (D. W. Woolley, 
A Study of Antimetabolites, p. 79. John Wiley 
& Sons, New York (1952)). 

In an effort to determine whether omega 
methyl-pantothenic acid might be a useful 
therapeutic agent adrenal in- 
sufficiency for treatment of such conditions 


to induce 
as neoplastic disease, A. D. Goodman (Endo- 


crinology 66, 420 (1960)) investigated the 
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effects of this antagonist upon the adrenal 
function of rats. He compared the effects of 
this antivitamin with those of the vitamin 
deficiency itself with respect to adrenal func- 
tion and histologic appearance in order to 
determine the combined effect of the an- 
tagonist and adrenocorticotrophic hormone 
(ACTH), and to learn whether the adminis- 
tration of an anticoagulant to deficient 
animals would result in greater degrees of 
adrenocortical hemorrhage which, in effect, 
would be the equivalent of adrenalectomy. 

Male rats were fed a basic diet which 
was adequate in all respects except for its 
lack of pantothenic acid. This diet was used 
in all the following studies. Also, in each 
group, control animals were pair-fed to 
assure an equal intake of foods by the ex- 
perimental and normal animals. In the first 
study, one group of animals was made de- 
ficient by simple deprivation while their 
controls were given the active vitamin. In 
a second study, omega-methyl-pantothenic 
acid was given in a quantity of 500 mg. per 
100 g. daily, while their controls received 
0.3 mg. per 100 g. In a third study, a group 
of animals was given 750 mg. of the en- 
tagonist per 100 g. daily and the control 
animals were maintained on the deficient 
diet. About the eleventh day, the adrenal 
veins of half of the animals in each group 
were cannulated and blood collected, while 
the remaining animals were given an in- 
jection of 65 mg. of the active vitamin sub- 
cutaneously and adrenal venous blood was 
collected 24 hours later. 

In a further study, a group of animals was 
given the antagonist for 11 days, after which 
time ACTH dissolved in saline was given to 
half of them subcutaneously in a dose of 
two units four times daily, plus an additional 
two units 20 minutes before the collection 
of adrenal venous blood. A second group 
received subcutaneously four units of ACTH 
in beeswax and peanut oil suspension daily 
for five days before the operation, and an 
additional four units in saline 20 minutes 
before collection of adrenal venous blood. 
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In the final experiment, a group of rats 
was given the antagonist for 11 days while 
their controls were given none. Four to five 
days before sacrifice, 0.2 mg. of sodium 
warfarin was injected intraperitoneally each 
day. Hemorrhages were noted at the sites of 
administration. On the day of sacrifice, large 
doses of active vitamin K were given. 

In each study, blood was collected for 12.5 
minutes from the left adrenal veins during 
ether anesthesia. Following this, the anima! 
was killed and the right adrenal was saved 
for histologic examination while the left was 
weighed. The concentration of corticosterone 
in adrenal venous plasma was measured by 
a modification of the method of R. E. Peter- 
son (J. Biol. Chem. 225, 25 (1957)). 

Deficient rats secreted 47 per cent less 
corticosterone than did their normal con- 
trols, and their adrenals appeared gray- 
purple in color as compared with light pink 
of the normals. Microscopic examination 
disclosed adrenal necrosis in only four of 
the fourteen deficient animals, and in these 
four the zona fasciculata and zona reticularis 
showed almost complete absence of normal 
vascuolization of the cytoplasm. 

The antagonist, when given alone for 18 
days, resulted in a 39 per cent decrease in 
secretion of corticosterone. Rats receiving 
both the deficient diet and the antagonist 
secreted 46 per cent less steroid than did 
their controls. However, injection of the 
active vitamin 24 hours before collection of 
blood reversed this abnormality almost com- 
pletely. Rats which had received the an- 
tagonist had gray-purple adrenals, but there 
was no hemorrhagic necrosis. Histological 
examination revealed loss of cytoplasmic 
vascuolization. 

The administration of ACTH to rats 
treated with the antagonist disclosed that 
these animals were capable of responding 
to the trophic hormones. No evidence of 
adrenal necrosis was found. Administration 
of the anticoagulant, sodium warfarin, to 
animals receiving the antagonist did not 


induce gross or histologic evidences of 
changes. : 
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These results confirm other findings that 
pantothenic acid deficiency in the rat reduces 
adrenal secretion of corticosterone (B. B. 
Longwell, A. E. Reif and E. Hansbury, 
Endocrinology 62, 565 (1958)). It is evident 
that the antagonist, omega-methyl-panto- 
thenie acid, produced identical changes in 
these animals. The complete reversibility 
following administration of pantothenic acid 
indicates that this was a specific response. 
Since pantothenic acid is an integral part 
of coenzyme A, which in turn is a factor 
necessary for the synthesis of steroids from 
acetate (H. P. Klein and F. Lipmann, J. 
Biol. Chem. 203, 101 (1953)), it was assumed 
by the author that this was the mechanism 
for impairment of adrenal function. Failure 
of the antagonist to induce adrenal hemor- 
rhage and necrosis could have been due to 
brief administration, inadequate dose of the 
antagonist, or to a different effect than that 
produced by simple deficiency. © 

The theory that adrenal hemorrhage re- 
sults from over-stimulation, by trophic hor- 
mones, of a gland which is functioning in- 
adequately was not supported by the finding 
of Goodman that ACTH was capable of 
stimulating the adrenal glands of animals 
depressed by the antagonist. He considered 
several possibilities: (1) that ACTH might 
contain sufficient quantities of pantothenic 
acid to block the antagonist; (2) that under 
intense ACTH stimulation, synthesis of co- 
enzyme A might be accomplished by an 
alternate metabolic pathway, or (3) that 
partial insufficiency of endogenous produc- 


NUTRITION 


REVIEWS 275 
tion of ACTH may be part of the mecha- 
nism whereby the antagonist exerts impair- 
ment of adrenal function. This latter was 
considered unlikely. 

No explanation was offered for the failure 
of anticoagulants to induce adrenal hemor- 
rhage, but neither was this demonstrated in 
simple pantothenic acid deficiency. 

In human pantothenic acid deficiency, an 
illness can be produced by elimination of the 
vitamin from the diet or by the administra- 
tion of large quantities of omega-methyl- 
pantothenic acid (W. B. Bean, R. E. Hodges 
and K. Daum, J. Clin. Invest. 34, 1073 
(1955); Hodges, Bean, M. A. Ohlson and 
R. Bleiler, Jbid. 38, 1421 (1959)). Although 
initial studies with human subjects seemed 
to indicate findings compatible with adreno- 
cortical malfunction, further investigation 
failed to confirm this. It seems possible that 
human beings react in a somewhat different 
manner to a deficiency of this vitamin than 
do animals, or that a more severe degree of 
deficiency might result in failure of the 
adrenal cortex. However, such drastic in- 
vestigation would not be justified in man. 

Goodman has demonstrated that both the 
spontaneous deficiency and that produced 
by an antagonist result in impairment of 
adrenocortical function. His idea of inducing 
adrenal hemorrhage by means of employing 
an anticoagulant simultaneously should be 
explored further in deficient animals. Con- 
ceivably, this could become an important 
therapeutic method for treating patients 
now subjected to surgical adrenalectomy. 


LIPID MOBILIZING HORMONE 


Some evidence exi 


sts that a lipid mobilizing hormone is elaborated by the posterior lobe 


of the pituitary. Partially depolymerized hyaluronic acid blocks this effect 


The intricate mechanisms whereby the 
body regulates lipid metabolism continue to 


puzzle the imagination. The following is a 


unique concept. 

In a summary of the past six years of 
studies, C. J. D. Zarafonetis, J. Seifter, D. H. 
Baeder and J. P. Kalas (A. M. A. Arch 


Int. Med. 104, 974 (1960)) describe a factor 
which releases fats into the circulating blood. 
They found that hyaluronidase and partially 
depolymerized hyaluronic acid induce clear- 
ing of lipemic serum of animals and that 
cortisone inhibits this effect. Studies of the 
nephrotic syndrome disclosed the presence of 
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a substance which the authors called “lipid 
mobilizer hormone’ (LMH), which was 
prepared from the serum of horses previously 
treated with cortisone. This substance, which 
was dialyzable, and seemed to be an octa- 
peptide, was found to release triglycerides 
from omental and mesenteric fatty stores 
(Seifter and Bader, Proc. Soc. Exp. Biol. 
Med. 86, 709 (1954); 91, 42 (1956); 95, 318, 
469 (1957)). 

Single injections of LMH into fasting 
patients induced increases in concentrations 
of cholesterol, fatty acids and lipid phos- 
phorus of the peripheral blood. Patients fed 
a diet low in fat and given daily injections 
of LMH for two weeks developed marked 
degrees of hyperlipemia (Zarafonetis et al., 
Am. J. Med. Sci. 234, 493 (1957)). Pre- 
feeding patients with glucose or fats pre- 


vented this hyperlipemic response, but pre- 


feeding with amino acids did not. In animals, 
depletion of hepatic glycogen or exposure to 
substances injurious to the liver predisposed 
them to an exaggerated response to LMH. 
Evidence of endogenous secretion of LMH 
was obtained by studying patients during 
and after operation and animals subjected 
to various forms of stress. In these instances, 
the 
venous fatty acids occurred, but the arterial 


a great increase in concentration of 
concentrations did not increase. Cholesterol 
was affected to a lesser extent. 

The posterior lobe of the pituitary gland 
of animals contained significant amounts of 
LMH and hypophysectomy prevented the 
lipemic response to stress. Accordingly, the 
authors ptoposed the theory that stress 
stimulates release of pituitary adrenocortico- 
trophic hormone, which in turn releases 
adrenal cortical steroids. These steroids then 
stimulate the posterior pituitary to release 
LMH, which acts on omental and mesenteric 
fat beds to release neutral fats into the portal 
circulation. 

The studied partially depoly- 
merized hyaluronic acid and found that it 
prevented the response of both 
animals and man to LMH. It also prevented 


authors 


lipemic 
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the hyperlipemic response to stress but not 
the release of LMH into the blood, the effect 
of which was apparently blocked. Accord- 
ingly, the authors gave partially depoly- 
merized hyaluronic acid to two subjects with 
familial hyperlipemia and found that a dose 
of 200 mg. three times daily before meals 
resulted in a marked decrease in their serum 
concentrations of fatty acids and of. cho- 
lesterol. 

Many endocrine secretions are known to 
alter lipid metabolism. Thus, in patients 
with untreated diabetes mellitus, hepatic 
glycogen becomes depleted, glucose utiliza- 
tion is inhibited and lipogenesis is reduced 
sharply. Fat is mobilized and is catabolized 
at an rate. Presumably this 
accounts for the ketosis which is a familiar 
complication (I. L. Engel, A. M. A. Arch. 
Int. Med. 100, 18 (1957)). E. H. Strisower 
et al. (J. Clin. Endocrinol. Metab. 18, 1418 
(1958)) demonstrated that diabetic patients 


accelerated 


given insulin de- 


veloped hyperlipemia, which was corrected 


inadequate amounts of 


by administering more insulin. 
Both 


may cause hyperlipemia, provided. adrenal 


epinephrine and _ nor-epinephrine 


cortical steroids are present in normal 


amounts. Excessive amounts of cortisone 
given to intact animals will exaggerate the 
lipemic response to adrenal medullary hor- 
mone (M. C. Schotz and I. H. Page, Proc. 
Soc. Exp. Biol. Med. 101, 624 (1959); E. 
Shafrir and D. Steinberg, J. Clin. Invest. 39, 
310 (1960)). 

The thyroid gland also is involved in 
lipid regulation. In a study of hyperthyroid 
patients, C. Rich, E. L. Bierman and I. L. 
Schwartz (J. Clin. Invest. 38, 275 
found that 


esterified fatty acids were increased when 


1959 


serum concentrations of non- 
a person’s metabolic rate was increased, and 
these concentrations served as a rough index 
of the rate of mobilization of fat. Euthyroid 
subjects showed an increase in these fatty 
acid concentrations within six hours after 
the 


Growth hormone also has been shown to in- 


administration of tL-triiodothyronine. 
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crease the serum concentration of non- 
esterified fatty acids in both animals and 
man. However, pre-feeding with glucose or 


with food prevented this effect (M.S. Raben 


and C. H. Hollenberg, /bid. 38, 484 (1959)). 

These interrelationships make the simpli- 
fied theory of Zarafonetis et al. seem implaus- 
ible. It is possible that other endocrine hor- 
mones could exert their effect through the 
pituitary via this hypothetical lipid mobiliz- 
ing hormone. Nevertheless, such a theory 


needs to be tested and confirmed by others 
before it can be accepted with finality. The 
experimental data is meager and biological 
variations are great. 


REVIEWS 


The studies of partially depolymerized 
hyaluronic acid are intriguing. A similar 
study (P. Constantinides et al., Brit. Med. 
J.1, 535 (1960)) disclosed that sulfated poly- 
mannuronides had a comparable effect, in 
that they could activate lipoprotein lipases 
and stimulate removal of lipids by the re- 
ticulo endothelial 
parently acts by 
only.) 

The work of Zarafonetis et al., although 
lacking in conclusive evidence, is imagina- 


system. 
the 


(Heparin ap- 


former mechanism 


tive and should stimulate efforts to confirm 
or deny the existence of a lipid mobilizing 
hormone. 


SEVERE UNDERNUTRITION IN ANIMALS 


y ? 
severe rest of food intake in poult) 
o; chanqge pecies 


f death 


when starved are 


primary cause 


AY | 
thought of when one considers experimental 
it influences 
Nutrition 10, 63 (1935)). He 


and his co-workers showed that when wean- 


The name of C MeCay is frequently 


undernutrition, especially as 
longevity (J. 


ling rats were kept from gaining weight for 
periods of a year or more and then full fed, 
the 


vhich had been full fed from the beginning. 


they lived much longer than controls 
Protracted undernutrition in these rats post- 


the This 


might be considered the « xplanation for the 


poned attainment of maturity. 


prolongation of the lives of the above under- 
nourished animals. 

\lthough many studies were carried out on 
semi-starved human beings during and after 
World War II, there has been relativ ely little 
vith 


time. However, a paper by R. A. MeCance 
in this field 


experimental work animals since that 


suggests a resurgence of work 
Brit. J. Nutrition 14, 59 
To a certain extent, 

work of Met ay, put 
pigs Day-old cockerels 

cial chick food until they 
g. At this time they we 


1960 
MeCanee 


vith poultry and 


repeated 
the 
were fed a commer- 
weighed about 100 

divided into two 


re 


y and pigs for n 


any months 


highly susceptible fo col 


groups. One-half the chicks were give 
diet and water on an ad libitum basis, while 
the other chicks fed to 
maintain their body weights. The latter birds 


n the 


were just enough 
were fed individually in a large box par- 
titioned so that a number of birds could be 
fed at one time and were provided with an 
extra source of heat throughout the experi- 
mental period. These birds received from 8 
to 10 g. of food per day, while the full-fed 
chicks ate about 60 g. per day. 

The 


slight increase in body weight over a period 


semi-starved birds showed only a 
of six months and lost most of their feathers, 
naked. After a they 
developed alew weak wihg feathers and some 
the con- 


tinued to grow. Their skin. however. showed 


becoming almost time 


longer ones on tail. Their claws 
no marked sign of abnormality. Their beaks 
increased in size and occasionally the upper 
half of the beak grew longer than the lower 
half. 

The semi-starved chicks spent a great deal 
of time picking at the empty food trays. How- 
ever, this was partly caused by a luminous 
lamp used for heating. When this was replaced 
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with an infrared lamp, the birds were quiet. 
There was no sign of nutritional edema in 
any of the birds. 

The pigs in the undernourished group were 
removed from the sow and the commercial 
ration for a progressively longer time each 
day toward the end of lactation. After wean- 
ing, they were fed enough of the commercial 
ration to maintain their weight (7 to 15 kg.) 
for periods as long as 15 months. 

One problem was the high mortality of the 
undernourished pigs resulting from parasitic 
and infectious epidemics. The semi-starved 
pigs died in the early stages of the study with 
greatly distended abdomens. The intestines 
of some of these animals were filled with 
mature and fully-grown worms. The worms, 
however, could be eliminated by treatment 
with a vermifuge (piperazine adipate). Gas- 
trointestinal infections killed 50 per cent of 
the starved animals in: one experimental 
group. Another large group died from general 
infections. The matted hair and the en- 
crusted skin of the starved pigs produced a 
great deal of scratching which frequently led 
to an abrasion of the skin followed by an in- 
fection in various parts of the body. The 
rapidly growing animals, on the other hand, 
showed no problem on either of these scores. 

Another cause of the high mortality of the 
undernourished pigs was their susceptibility 
to cold. Some of these animals died away 
from the source of heat used to keep their 
pens warm. 

The starved pigs gave the impression of 
wizened age; they had lost much of their hair 
and the skin of the back and legs was fre- 
quently crusted over with a dry keratinous 
material. Hyperkeratosis was a prominent 
finding. Histological examination showed 
considerable abnormality in the cell struc- 
ture of the epidermis. Even after one or two 
years of undernutrition, however, the skin 
changes were reversible with ad libitum 
feeding. 

The skin changes were not due to a vita- 
min A deficiency. The livers of the full-fed 
pigs contained 65 to 130 I.U. of vitamin A 
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per gram, whereas the livers of the semi- 
starved pigs had 100 to 800 I.U. per gram. 

There were prominent changes in the gait 
and the stance of the starved pigs. They 
stood and walked ‘‘on their heels.’”’ Their nails 
continued to grow in spite of the fact that 
other growth processes were at a standstill. 

The voices of the starved pigs changed 
from ‘“‘the usual grunt to something more 
like a croak.” 

During the early part of the starvation ex- 
periment, the pigs became excited at feeding 
time and occasionally suckled each other at 
the tail or penis. When there was nothing to 
disturb them, they lay quietly in their insu- 
lated cages and did not display the activity 
which has been reported as a characteristic 
feature of undernourished rats. 

Edema was seen in only one or two of the 
pigs, but the others never showed any signs 
of pitting edema. 

Many of the organs of the undernourished 


pigs were of normal size, when expressed as 
a percentage of the body weight. On this 
basis, the spleens were approximately one- 


fourth the size of those seen in the normal 
controls. The opposite was true, however, of 
the adrenal glands; in seven undernourished 
pigs they represented 0.052 per cent of the 
body weight versus 0.019 per cent in five 
controls. 

The starved pigs had a hemoglobin level 
of 10.2 g. per 100 ml., whereas the controls 
of the same age had 15.4 g. The white cells 
in the starved pigs averaged 7.7 X 10* per 
cubic millimeter, while in the full-fed animals 
10°. The 
hematocrit in the starved pigs was approxi- 


of the same age, it was 12.0 X 


mately one-half that of the full-fed pigs. 

Blood and urine urea nitrogen levels of the 
starved pigs were normal and, although no 
specific tests of kidney function were carried 
out, MeCance stated that ‘‘there is no reason 
to think that the kidneys of these animals 
have ever been functionally abnormal.”’ 

The growth of the various bones of the 
semi-starved pigs was not inhibited to the 
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same extent. The ribs, for instance, con- 
tinued te grow somewhat in length so that 
the starved pig had a large thoracic cage. The 
vertebrae were reported as continuing their 
growth, but no quantitative data were pre- 
sented. The molars of the pigs continued to 
appear, even though there was no room for 
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them in the mouth. X-ray examination 
showed the molars to be impacted. 

These studies are of interest in that they 
serve as the initial report of what may well 
be some important observations on the in- 
fluence of undernutrition in the pig, a valu- 
able experimental animal for such study. 


GALLSTONE FORMATION IN THE HAMSTER 


Hamsters fed a non-lithogenic diet for 77 days following a 68-day period on a lithogenic 
diet, had fewer gallstones with lower cholesterol content than at the end of the 63-day 


period. 


The experimental production by dietary 
means of stones in the gallbladder of ham- 
sters has been described earlier by F. Chris- 
tensen, H. Dam and G. Kristensen (Acta. 
Physiol. Scandinav. 36, 329 (1956)). The 
stones formed were either cholesterol or 
amorphous pigment particles, and were con- 
sistently induced by feeding the animals a 
diet made up of 20 per cent crude casein, 
72.3 per cent sucrose, 0.2 per cent choline 
chloride and 2 per cent lard containing vita- 
mins A and D, plus salt mixture and vita- 
mins. All of the ten animals maintained on 
this diet for 63 days developed gallstones. 
After washing and drying, the combined 
weight of the stones was 9.39 mg. 

When a second group of hamsters was kept 
on the same diet for 140 days, 11 of the 12 
animals were found to have gallstones. The 
combined weight of these stones was 10.47 
mg., indicating that there was not much in- 
crease in growth during the latter 77 days on 
the lithogenic diet. 

A third group of hamsters was kept on the 
lithogenie diet for 63 days and then trans- 
ferred to a non-lithogenic diet for 77 days. 
This latter diet consisted of 20 per cent crude 
casein, 36 per cent 28.3 per cent 
polished white rice, salt mixture, vitamins 
and choline chloride. The fat content of this 
diet was increased to 10 per cent, incorporat- 


yeast, 


ing vitamins A and D. Also 0.13 per cent 
copper sulfate was added to the salt mixture. 
Of the ten hamsters autopsied, only five had 


gallstones while the total weight of the stones 
removed was only 2.65 mg. Since the first 
group of hamsters had been maintained for 
the same number of days on the lithogenie 
diet but had considerably more gallstones 
than group three, the authors assumed that 
the non-lithogenic diet actually caused a dis- 
solution of the gallstones already formed. 
The average cholesterol content of the gall- 
stones from animals on the stone-producing 
diet was about 55 per cent, while the cho- 
lesterol content of stones from animals on the 
non-lithogenic diet was found to be only 0.7 
per cent. 

These investigators believe that in the 
hamster the oversaturation of the bile-mucin 
with cholesterol leads to the precipitation of 
a cholesterol-type stone, although there was 
no discussion as to why these dietary changes 
lead to the formation of cholesterol stones. 
The possibility exists that the lithogenic 
diet, being low in fat, may be responsible for 
a decreased contraction of the gallbladder, 
and this in turn may be an important factor 
in the stone formation. 

More recently, W. Van der Linden, F. 
Christensen and H. Dam (Acta. Chir. Scandi- 
nav. 118, 113 (1960)) have studied the forma- 
tion of gallstones in hamsters on a lithogenic 
diet before and after the removal of the gall- 
bladder. The the 
lithogenic diet developed a large number of 


animals maintained on 


stones. However, those that had the gall- 





280 


NUTRITION 


bladder removed did not develop stones in 
the bile duct. Therefore, these investigators 
believe that the stones are formed in the gall- 
bladder and then may migrate to either the 
common bile duct or the cystic duct. 

Thus these investigators have established 
a methodology for the experimental pro- 
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duction of cholesterol stones in the gall- 
bladder of hamsters. By adjusting the diet it 
is possible to get stone formations in almost 
all of the animals studied. Investigations of 
this type may lead to more basic studies of 
both the rate of formation and the dissolution 
of such stones. 


METHIONINE IN METABOLISM 


Todocasein causes decreases in chick weight gain, enlarged livers and increased oxygen 
uptake. Methionine produces opposite effects and, in certain growth phases, counteracts 


the effect of iodocasein. 


From the extensive studies of metabolic 
roles of amino acids now being conducted, 
the conclusion emerges that a former view of 
amino acids purely as substrates for protein 
synthesis must be enlarged, at least in the 
case of several amino acids, to include other 
functions. One such amino acid appears to be 
methionine. 

For several years, L. W. Charkey has been 
attempting to elucidate the role of vitamin 
By in amino acid metabolism as affected by 
applied to experimental chicks 
(Charkey et al., Proc. Soc. Exp. Biol. Med. 73, 
21 (1950); J. Biol. Chem. 210,627 (1954); Poul- 
try Sci. 32, 630 (1953); 38, 899 (1959)). One 
such stress factor is the thyroid hormone, or 


stresses 


ultimately, dietary sources of it, such as iodi- 
nated casein. In some preliminary experi- 
ments it was noted that vitamin By» reversed 
some of the effects of iodocasein, notably in 
preventing development of oversize livers. 
However, of greater interest was the finding 
that unlike By, 
versed the capacity of iodocasein to increase 
the oxygen uptake of chicks. The details of 
these studies have been confirmed in the fol- 


methionine, vitamin re- 


lowing carefully controlled experiments 
(Charkey, J. Nutrition 69, 295 (1959)). 
Animals used were single-comb white leg- 
There per 
group in the first experiment and 18 per 


horn cockerels. were 20 chicks 
group in the second. The basal diet consisted, 
in per cent, of yellow cornmeal, 66.0; soy- 
bean meal (50 per cent protein), 13.5; de- 
hydrated alfalfa meal (17 per cent protein), 


5.88; dried brewers’ yeast, 5.0; gelatin, 4.0; 
steamed meal, 1.7; 1.0; 
pL-phenylalanine, 0.214; pv1i-tryptophan, 
0.041; iodized salt, 0.5; potassium chloride, 
0.2; and magnesium sulfate, 0.242. Vitamins 
and trace minerals in milligrams per kilogram 


bone limestone, 


of diet were as follows: manganese sulfate, 
50; iron sulfate, 20; copper sulfate, 2.0; zinc 
chloride, 0.2; pyridoxine hydrochloride, 2.5; 

0.5; biotin, 0.1. Calculations 
indicated that this diet contained 19.7 per 
cent protein, and all essential amino acids, 


folic acid, 


with the exception of methionine, were pres 
ent at National Research 
Council requirement levels for a 20 per cent 
protein diet for chicks. Methionine, after cor- 
rection for the simultaneous cystine de 


greater than 


ficiency, was present at only 36 per cent of 
the requirement level. 

The dietary variables in a 2° factorial de- 
sign were vitamin By» at 25 micrograms per 
kilogram of diet, iodocasein at 0.05 per cent 
and pi-methionine at 0.362 per cent of the 
diet. This the 
bring the total methionine to the require- 


was amount calculated to 
ment level in supplemented groups. 
Amounts of free methionine, histidine and 
isoleucine in blood, liver and excreta were 
measured, as were oxygen uptakes of intact 
birds, body weight gains, feed utilization 
efficiencies, weights of excreta, alcohol-in 
soluble nitrogen and urie acid contents of 
excreta and liver as percentages of body 
weight. 
All methionine, 


supplements, including 
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produced increases of the order of 5 to 10 
per cent in oxygen uptake at eight to ten 
days of age. However. after two weeks of age, 
vitamin By failed to produce any significant 
effect on oxygen uptake, and methionine 
actually decreased it. At four weeks of age, 
the methionine effect was lost in the presence 
of iodocasein and was of doubtful signifi- 
cance in its absence. Thus it appears possible 
that the methionine effect of decreasing the 
oxygen consumption occurs only between 
two and four weeks of age in leghorn chicks. 
The iodocasein effect seems to be of longer 
duration, but possibly could be counteracted 
by higher levels of methionine. 

In both experiments, body weight gain and 
feed utilization efficiency were inversely re- 
lated to the oxygen uptakes. Liver weight as 
a percentage of body weight was increased 
in proportion to the oxygen uptake. 

One purpose of the experiment was to 
determine whether vitamin B;. would en- 
hance conversion of an amino acid in excess 
(histidine or isoleucine) to one in deficiency 
(methionine). This did not take place. Ex- 
cept for an increase in methionine of the 
blood and excreta as a result of supplementa- 
tion with this amino acid, free amino acid 
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levels showed no relationship to dietary 
supplements. 

Weights of excreta were roughly parallel 
to feed consumed and growth produced. No 
relationship to any of the dietary supple- 
ments was found. Total nitrogen and uric 
acid values in the alcohol-extracted excreta 
tended to be inversely related to methionine 
supplementation and to growth obtained. 
The data may indicate a specific relationship 
to vitamin By, (which vitamin is known to 
play a role in purine biosynthesis) since uric 
acid excretion seemed slightly reduced by 
vitamin By. supplementation. 

Since thyroid hormone is a metabolic un- 
coupler of oxidative phosphorylation, it is 
suggested by the author that methionine 
functions in metabolism as a coupling agent 
or by enhancing biosynthesis of such an 
agent or of interfering otherwise with the 
functioning of the thyroid hormone as an un- 
coupler. He further speculates that methi- 
onine may be a factor in linking anabolic 
reactions to oxidative reactions, thereby mak- 
the 
metabolic function. 


ing available the energy provided by 
latter for more effective 
Herein lies a possible basic explanation for 
some of the results of its deficiency. 


DIETARY FAT AND SERUM CHOLESTEROL OF CHICKS 


7 


terol levels 


Serum choleste 
polyunsaturated and possibly 
imbe? 


correlated to iodine n of the fat 


Since the initial reports that the character 
related to the 
level of blood cholesterol, this problem has 


of the dietary fat might be 


been the subject of intensive research in 
many laboratories. Although there has been 
general agreement that some such relation- 
ship exists, its exact nature is still obscure. 
For example, it is still uncertain whether the 
blood cholesterol of man and experimental 
animals is lowered by inclusion in the diet of 
fats with high iodine numbers, high content 
of polyunsaturated acids, high content of es- 


sential fatty acids, plant sterols or, possibly, 


monounsaturated acids 


in chicks are raised by feeding saturated acids and lowered by 


They appear to be inversely 


saturated acids 
(1960); 17, 10 
15, 1, 39 


merely a low content 
(Nutrition Reviews 18, 
(1959); 16, 68, 83, 131 
(1957); 14, 327 (1956)). 

Recently, the studies of D. M. Hegsted 
and his co-workers have revealed other pos- 


ol 
2] 
( 19458 ): 


sible relationships. In experiments with rats 
fed cholesterol and cholie acid it was found 
that not the total unsaturation of the dietary 
fat but the product obtained by multiplying 


the linoleic and arachidonie acid content by 


that of the saturated fatty acids correlated 


best with the inverse of the serum cholesterol 
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concentration (Hegsted, S. B. Andrus, A. 
Gotsis and O. W. Portman, J. Nutrition 63, 
273 (1957); Hegsted, Gotsis and F. J. Stare, 
Ibid. 68, 377 (1957); Hegsted, Gotsis, Stare 
and J. Worcester, Am. J. Clin. Nutrition 7, 
§ (1959)). Regression equations relating the 
serum cholesterol values with the relative 
amounts of saturated monounsaturated and 
polyunsaturated acids had negative coeffi- 
cients for the first and last types and positive 
coefficients for the monounsaturated acids. 
There was thus some evidence that, at least 
in rats, the oleic acid content of the diet 
might be the blood cholesterol-raising factor. 

The authors were well aware of the limita- 
tions of these experiments and suggested that 
many variables would have to be taken into 
consideration and correlated together with 
the serum cholesterol before there could be 
much extrapolation of these results to other 
animals and conditions. 

In a start at such a study, Hegsted, Gotsis 
and Stare (J. Nutrition 70, 119 (1960)) per- 
formed similar experiments starting with 
day-old cockerels. Groups of chicks were 
maintained for three weeks on diets consist- 
ing of 52.7 per cent sucrose, 18 per cent 
casein, 5 per cent salt mixture, 10 per cent 
gelatin, 3 per celluflour, 1 per 
calcium phosphate, 0.3 per cent cystine and 


cent cent 
choline and adequate amounts of the water- 
and fat-soluble vitamins. The fat content of 
the diet was fixed at 10 per cent and was 
varied to give different proportions of satu- 
rated, monounsaturated and _ polyunsatu- 
rated acids. Cholesterol was fed as 0.2, 0.4 or 
0.8 per cent of the diet. 

In the first experiment, blood cholesterol 
levels (taken at the second and third weeks) 
were highest for the highest cholesterol levels 


NUTRITION REVIEWS 


[Vol. 18, No. 9 


and for coconut oil. Safflower oil gave the 
lowest values followed by a safflower-coconut 
mixture and triolein. 

In further experiments, several saturated 
and unsaturated fats and oils were mixed to 
give different proportions of the three types 
of acids and were fed with 0.8 per cent cho- 
lesterol. The calculated regression and cor- 
relation coefficients for the three acid types 
in the dietary fats of these experiments sug- 
gest that the saturated acids tend to elevate 
the serum cholesterol in chicks while the 
polyunsaturated acids tend to lower it and 
the monounsaturated acid (oleic) has little 
effect. These results were similar to those 
obtained by A. Keys and co-workers in 
human studies (Keys, J. T. Anderson and F. 
Grande, Circulation 19, 201 (1959)). When 
the serum cholesterol values were plotted 
against the iodine number of the dietary fats, 
a fairly good correlation was observed for 
most cases. Interesting exceptions were the 
coconut-corn oil and coconut-cottonseed oil 
mixtures, which were about as effective as 
the corn and cottonseed oils themselves in 
maintaining a low serum cholesterol. 

The authors again recognize the limita- 
tions of their experiments. Three weeks was 
probably too short a time to expect to get 
stable cholesterol values. The fat content of 
the diet itself is of importance but was not 
considered in these studies. Moreover, the 
role of oleic acid was still not clear. However, 
a promising start of a relatively rapid assay 
of. serum: cholesterol-lowering value of vari- 
ous fats has been made. 

If further experiments can confirm and 
amplify these observations and extend them 
to man they will become most valuable. 


COLLOID GOITER IN THE HAMSTER 


Colloid goiter in hamsters has been produced by an iodine-deficient regimen followed 
by iodine refeeding. The gland has a morphological picture similar to that found in the 


diffuse colloid goiter. 


In 1908 D. Marine and W. W. Williams 
(Arch. Int. Med. 1, 349 (1908)) suggested 


that goiter must be classed as a nutritional 


disorder. This view was based on morpho- 
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logic and chemical studies of various types of 
goiters occurring naturally in man and other 
animals, and on the changes caused by the 
administration of animals with 
hyperplastic or colloid type of goiters. For 


iodine to 


experimental studies, Marine depended on 
dogs in which endemic goiters had already 
developed. He postulated that the patho- 
genesis of the goiter occurs in the following 
fashion. Iodine deficiency causes the normal 
gland to become hyperplastic and this con- 
tinues until iodine is administered; finally, a 
colloid goiter is formed. 

In man, colloid goiters with varying de- 
grees of nodular hyperplasia and scarring are 
found in areas where the disorder is endemic. 
Until recently, the experimental production 
in laboratory animals, of this morphological 
picture has not been successful. Most experi- 
mental attempts to produce goiter yielded 
glands which were characterized by varying 
degrees of hyperplasia but without the diffuse 
colloid changes found in the naturally oc- 
curring disease. 

Since the pathogenesis of the colloid goiter, 
as postulated by Marine, needed laboratory 
confirmation and since the routine experi- 
mental production of such a disorder would 
provide a valuable means for study, R. H. 
Follis, Jr. (Proc. Soc. Exp. Biol. Med. 100, 
203 (1959)) has been attempting to produce 
this syndrome in various types of experi- 
mental animals (rabbits, rats, guinea pigs, 
hamsters and monkeys). He found that ham- 
sters weighing between 75 and 140 g. de- 
veloped colloid goiters when kept on either 
of two iodine-deficient diets for more than 
125 days. 

The first diet consisted entirely of ground 
whole unenriched corn, while the second was 
made up of 76 per cent ground corn, 20 per 
cent wheat gluten, 2 per cent sodium chloride 
and 2 per cent calcium carbonate. To each 
kilogram of diet number two, 500 mg. of a 
complete vitamin mixture were added. Both 
diets were considered iodine-deficient since 
the first diet contained 1.0 microgram and 
the second diet 2.5 micrograms of iodine per 
100 g. The second diet allowed better growth 
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of the animals and more extensive changes 
of the thyroid gland. Male and female ham- 
sters were maintained on the latter diet up 
to 350 days. 

The evaluation of the effects of these diets 
on the thyroid was made following micro- 
scopic examination of sections of the gland. 
After being on the iodine-deficient diets for 
one to two weeks, no thyroid enlargement 
was noted. Grossly, however, both lobes 
showed increased vascularity. By the end of 


the second week, it was noted on microscopic 


examination that the colloid disappeared 
from the follicles of the thyroid gland. At this 
time the vascularity of the gland increased 
and Follis stated that ‘‘sometimes follicles 
appear to be virtually floating in a pool of 
blood.”’ After 125 days on the diets, the en- 
larged gland was made up of hyperplastic 
follicles surrounded by prominent blood 
channels and a few of the follicles contained 
eosinophilic colloid. The hyperplasia of the 
thyroid became more extensive in hamsters 
maintained on the iodine-deficient diets for 
325 days and more follicles contained colloid. 
However, the number of follicles containing 
colloid never exceeded 10 per cent. 

Reappearance of colloid in some of the fol- 
licles led Follis to hasten this effect by ad- 
ministering iodine to animals maintained on 
a deficient diet for 125 days. Two weeks of 
iodine refeeding (10 mg. of potassium iodide 
added to 100 g. of diet) caused the follicles to 
fill with colloid and the gland to become 
grossly and microscopically less vascular. 
The size of the follicles increased to three 
times normal. When animals that had been 
on a deficient diet for over 300 days were 
refed iodine, they acquired even larger col- 
loid-lined follicles than those fed the deficient 
diets for a shorter period. 

This laboratory study further substanti- 
ates the concept that the formation of a 
colloid goiter results from hyperplasia in- 
duced by iodine deficiency, then followed by 
iodine repletion. It also provides a routine 
method for producing colloid goiter in a 
common laboratory animal. The morpho- 
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logical picture is similar to the diffuse colloid 
goiter. This study will open new avenues to 
the investigation of many questions concern- 
ing the colloid goiter. For example, is there a 
point the 


in the development of colloid 
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goiter beyond which the hyperplastic gland 
can no longer revert to the appearance of 
normal tissue, or may alternating cycles of 
depletion and repletion lead to a nodular 
goiter? 


HYPEROXALURIA CAUSED BY PYRIDOXINE DEFICIENCY 


Kittens fed a diet deficient in pyridoxine 


develop striking hyperoxaluria and renal 


deposits of calcium oxalate, with scarring; the disease is similar to human ‘‘idiopathic”’ 


hyperoxaluria and ozalosis. 


Little is known of the mechanism of pri- 
mary hyperoxaluria and oxalosis in man 
(Nutrition Reviews 16, 75 (1958); 17, 104 
(1959); 18, 159 (1960)) and few cases have 
been reported. The production of a com- 
parable disease in an experimental animal is 
reviewed below and should help to advance 
our knowledge of the human disease. 

S. N. Gershoff, F. F. Faragalla, D. A. 
Nelson and §8. B. Andrus have described 
“Vitamin Bg deficiency and oxalate nephro- 
calcinosis in the cat”’ under this title (Am. J. 
Med, 27, 72 (1959)). They used three- to 
six-month-old kittens fed purified rations 
for 


hydro- 
chloride, which was fed at 0, 1 or 2 mg. per 


complete except pyridoxine 


kg. of diet. There were four animals per 
group and the experiments lasted three to six 
and one-half months. 

All four cats on the unsupplemented diet 
developed acute vitamin Bg deficiency in two 
to two and one-half months, with ‘‘growth 
failure, emaciation, convulsions and ane- 
mia.”’ 

Large quantities of oxalate were found in 
the urine and kidneys of the deficient ani- 
mals; oxalate increased tenfold in the urine 
and ten- to one hundredfold in the kidneys 
over the amounts found in cats receiving the 
highest levels of pyridoxine. The urinary in- 
organic sulfate was excreted in increasing 
amounts as the pyridoxine content of the 
diet was increased. 

The 


crystals, especially in the cortices, where the 


kidneys contained many oxalate 


heaviest deposits were associated with many 


irregular flat depressed scars 2 to 4 milli- 


meters in diameter and involving one quarter 
to three quarters of the kidney surface. These 
changes were seen in all of the four cats re- 
ceiving no pyridoxine, in three of the four 
given 1 mg. of the vitamin per kg. of diet, 
and in none of the cats fed 2 mg. of the vita 
min per kg. of diet. 

The scars were pyramidal, the apices 
reaching the inner cortex or deeper, and con- 
sisted of atrophy and loss of tubules with 
condensation of the stroma! Tubular dilata- 
tion or epithelial hyperplasia were rare. The 
glomeruli were apparently quite normal in 
general, 

The crystals were doubly refractive and 
occurred chiefly in the cortex and in distal 
collecting tubules, occasionally beneath the 
pelvic epithelium. Older sears had 
“The 


crystals occurred as needles and rods ar- 


renal 
fewer crystals than the fresher ones. 


ranged in symmetrical rosettes or sheaves or 
as irregular plates and smaller fragments.” 
They gave most of the reactions of calcium 
and of oxalate. In general, no crystals were 
found in other tissues. 

Other pathologic lesions found in the de 
ficient cats were hemosiderosis of spleen and 
liver and (in one cat) of the duodenal epl 
thelium. These findings were attributed to 
the anemia, which varied widely between 
animals of one group. 

The authors could discover 22 cases of 
“idiopathic oxalosis in man confirmed by 
histologie studies.’ They review the available 
information on the subject and include a 
good bibliography. 

Gershoff and his colleagues point out the 
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similarity between “idiopathic” human 
oxalosis and the disease in their cats. The 
oxaluria and renal lesions are quite similar, 
as can be seen from their photomicrographs. 
The authors believe that the lack of calculi 
in the cats may be due to the short experi- 
mental period. Likewise, they believe that the 
absence of oxalate deposits in various other 
tissues, usually found in human cases, may 
be similarly explained, and this seems reason- 
able. 


Gershoff et al. state that, in rats deficient 


in vitamin Bs, they have consistently found 


“endogenous oxalate production accom- 


panied by urinary tract caleuli... with ob- 
structive sequelae similar to those seen in 
human beings... .’”’ They point out that ex- 
perimental oxalate-induced renal lesions in 


other species are rather different from those 
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in the pyridoxine-deficient cats, consisting 
chiefly of tubular necrosis with associated 
crystal deposits. 

Lastly, the authors suggest that pyridoxine 
deficiency (or metabolism) may be involved 
in human hyperoxaluria and oxalosis, in 
view of evidence that pyridoxine deficiency 
can occur in man. Not only has this defi- 
ciency been found in infants on a commercial 
formula diet 18, 136 
(1960)), but evidence exists that there are 


(Nutrition Reviews 
patients with abnormally large requirements 
of the vitamin. 

Gershoff and his co-workers have evidently 
demonstrated that vitamin Bs deficiency in 
the cat (and rat) leads to hyperoxaluria and 
oxalosis. This may very well be relevant to 
the human disease; one hopes that the thesis 
will soon be tested in patients. 


CHOLESTENONE FEEDING AND ARTERIOSCLEROSIS 


an . » » 
T he feeding of delta-4-cholestenone 


rortas. liver and adrenal qalands 


the aort 


jstalline material fron 

Feeding diets containing large amounts of 
cholesterol results in arterial damage in ex- 
perimental animals (Nutrition Reviews 13, 
4). 189 (1955)). The observation of G. M. 
Tomkins, H. Sheppard and I. L. Chaikoff 
(J. Biol. Chem. 203, 781 (1953)) that feeding 
delta-4-cholestenone to the 


acetate- 


rats decreased 
amount ol incorporation of C™ of 
1-C' 
the effect of feeding delta-4-cholestenone on 
arteries and lipids of birds (C. W. Nichols, 
Lindsay, D. D. Chapman and I. L. 
Chaikoff, Circulation Research 8, 16 (1960 
White leghorn cockerels, seven weeks of 


age were divided into two groups and fed 


into cholesterol prompted studies of 


Jt., 8. 


chow with 2.5 per cent cottonseed oil added. 


One group was given delta-4-cholestenone as 
0.5 per cent of the diet. Food consumption 
was less in the cholestenone-fed birds after 
the first month. 

sirds were killed each month and sections 
liver, kidney and adrenal 


or aorta, were 


Changes in sterols of plasma and liver we 


ic plaques was not cholesterol 


to chickens resulted in pathological changes in 


e observed 


) 


stained and lesions were studied grossly and 
microscopically. Total cholesterol and total 
digitonin precipitable sterols (TDPS) in the 
blood and tissues were determined and the 
difference, sterols not reacting with Lieber- 
man-Burehard reagent (non-LBRS), was 
calculated. 

Total plasma cholesterol fell in the cho- 
lestenone-fed birds as early as one month, 
but the plasma concentration of TDPS was 
TDPS be- 


came elevated in the livers of cholestenone- 


elevated. The concentration of 
fed birds. Cholesterol concentration of liver 
did not increase, but total liver cholesterol 
increased especially when the cholestenone 
had been fed three to five months. 

A liver sample from one of the birds on the 
cholestenone diet was used in an attempt to 
characterize the sterols present. After hy- 
drolysis, extraction of neutral lipids and 
precipitation using digitonin, the sterols were 


again released from digitonin and a sample 
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of dihydrocholesterol-4-C™ was added. The 
samples were counted and gave a specific ac- 
tivity of 1200 counts per minute per mg. 
Then, by means of chromic acid oxidation, 
cholesterol and other unsaturated sterols 
were destroyed and dihydrocholesterol was 
converted to cholestenone and purified. The 
specific activity became 1730 counts per 
minute per mg., indicating that 69 per cent 
of the original sterol mixture had been dihy- 
drocholesterol. This value is similar to the 
non-LBRS per cent of TDPS. The investi- 
gators concluded that the non-LBRS fraction 
was dihydrocholesterol. 

Since cholestenone level of 
is potentially a 
therapeutic agent unless it tends to accumu- 
late in tissues. In order to determine this 
point, liver and plasma samples from control 
and cholestenone-fed birds were extracted 


reduces the 
cholesterol in plasma it 


and fractionated. Neither the plasma nor 
liver contained more than | mg. per cent of 
cholestenone. 

Gross examination of tissues of control 
birds showed lesions in the thoracic aorta in 
four of the 12 birds. All but one of the ab- 
dominal segments had plaques. Seven of the 
birds fed cholestenone had thoracic aorta 
lesions and all but one had abdominal aorta 
lesions. Livers of the cholestenone-fed birds 
were yellow-gray and enlarged. The gall 
bladders of control birds averaged 1.6 g. in 
weight, whereas in cholestenone-fed animals 
gall bladders averaged 8.6 g. 

Histologic the 
thoracic aortas showed no intimal lesions. 


examination of control 
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Abdominal aortas all had lesions. Liver strue- 
ture was normal. Adrenal cortical cells con- 
tained a few crystals resembling cholesterol. 
Kidneys were normal. 

Cholestenone-fed 


birds had no 


intimal 
lesions in the thoracic aortas. Some lipid- 


staining material was present in the media 
in two of the birds. The abdominal aorta 
lesions, which were found in all but two of 
the birds, differed from those in the control 
group in that foam cells and lipid droplets 
were present. Elongated crystals were visual- 
ized but were probably not cholesterol. Liver 
cells appeared to be distorted by macro- 
phages. Sudan was 
abundant but cholesterol was absent, as de- 
termined by the Schultz reaction. 


IV-staining material 


Cortical cells of the adrenals of choles- 
tenone-fed birds contained more lipid ma- 
terial. Refractile 
positive materials were less. 

The but 
tubular epithelial cells were swollen in cho- 


substances and Schultz 


renal glomeruli were normal 
lestenone-fed birds. Sudan IV-staining ma- 
terial was present in the glomeruli and tubu- 
lar epithelial cells and in the endothelium of 
some renal arteries. 

The results as presented indicated that 
feeding delta-4-cholestenone does not pre- 
vent the development of atherosclerosis in 
the rabbit. Furthermore, there is evidence 
from these experiments that renal hepatic 
and adrenal changes result which could pro- 
duce deleterious effects upon the function of 
these organs. 
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Symposium on Hereditary 
Metabolic Disorders 


A. E. Garrod developed a concept of 
inborn errors of metabolism more than 50 
years ago. Since then the four originally 
described inborn errors have increased to 
more than 50 hereditary metabolic diseases. 
A symposium on Hereditary Metabolic 
Diseases with G. E. Guest as special editor 
has been published recently (Metabolism 
9, March and April issues (1960)). The 
following is a list of subjects reviewed: 

Hereditary Metabolic 

Considerations. B. H. Landing. 

Hereditary Variations in the Synthesis of 

Serum Proteins in Health and Disease. 
A. G. Bearn. 
Chemistry of Disease of the Central Nervous 


Diseases—General 


System. J. N. Cumings. 

Inherited Defects of Thyroid 
Synthesis and Metabolism. R. 
zard. 


Hormone 


M. Bliz- 


Roentgen Manifestations of Hereditary 
Metabolic Diseases in Childhood. F. N. 
Silverman and G. Currarino. 


Inherited Variations in Aromatic Me- 


tabolism. H. E. 


Tashian. 


Sutton and R. E. 

Recent Advances in Biochemical Detection 
of Heterozygous Carriers in Hereditary 
Diseases. D. Y. Hsia. 

Galactosemia. H. N. Kirkman. 

Pathophysiology of Congenital Adrenal 
Hyperplasia. W. R. Eberlein and A. M. 
Bongiovanni. 

Phosphatase Studies in Gaucher’s Disease. 
A. C. Crocker and B. H. Landing. 

Individual Metabolic Patterns: (1) Amino 
Acid Excretion Studies in 700 Children; 
(II) Excretion of Beta-Aminoisobutyric 
Acid. H. K. Berry. 

Indicanuria in Phenylketonuria. 8S. P. 

Bessman and K. Tada. 

Infantile Hypoglycemia and 

Leucine Sensitivity. W. Cochrane. 


Idiopath ic 


West German Nutrition Research 

Nutrition research in West Germany is 
carried out largely by scientific institutes 
financed entirely or partly by the Federal 
Ministry of Food, Agriculture and Forestry 
(German Science Bulletin 40/41, 45 (1959)). 
Some of these institutes conduct research on 
topics of general interest such as quality of 
vegetable foodstuffs, food chemistry, food 
preservation, food technology and _pack- 
aging, nutritional physiology and domestic 
science. Others limit their interests to more 
narrow fields such as research in milk, fish 
or fats. 

These institutes have striven to develop a 
comprehensive research program. In the 
area of vegetable foods, this program in- 
cludes the development of suitable plant 
strains, the study of the influence of ferti- 
lizers and insecticides on plants, measures 
to improve the biological value of vegetable 
foods and basic research on the structure 
and biochemical properties of vegetable 
foodstuffs. In the area of animal foods, the 
program includes basic research on quality 
in animal foods in conjunction with animal 
breeding research, the study of such produc- 
tion factors as the transport and treatment 
of animals, slaughtering and fish catching 
methods, food quality, the structure and 
biochemical properties of animal foods, the 
formation of proteins and the protein-fat 
Modern methods of 
handling and processing, storage and solving 


ratio in animal foods. 


probiems of seasonal supply and surpluses 
are being studied with respect to both animal 
and vegetable foods. 

Included in the general research assign- 
ments of the several institutes are investiga- 
tions of the effects of preservatives, residues 
of plant protectives and other additives on 
foodstuffs, of food processing methods such 
as heating and irradiation and of animal and 
plant diseases. 

In West Germany, there are 13 scientific 
institutes devoted to research on nutrition. 
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Together they form the Arbeitsgemeinschaft 
Ernaehrungswissenschaflicher Forschungs- 
institute—AEI (Working Society of Re- 
search Institutes for Nutrition). 

In an effort to avoid duplication and over- 
lapping of projects and to attack certain 
problems through the work of research 
teams, the AEI annually drafts and coordi- 
nates the research plans of the 
About 320 projects 
handled in the past fiscal year. Priority is 


various 
institutes. were so 
given to projects of special urgency. For 
example, in the past year research connected 
with the federal received 
priority. Work was designed to study meth- 


new food laws 
ods of keeping chemical preservatives and 
additives to a minimum and of preserving 
food by harmless methods. Priority was 
also given to the development of ready-to- 
cook and ready-to-eat products. 

Other examples of the research projects 
assigned by the AEI during the past year 
are: (1) Influence of food coloring agents on 
the enzymes of the digestive tract and body 
cells. (2) Influence of freezing and storage 
conditions on the quality of frozen foods. 
(3) Studies on the chemical and physiologi- 
cal changes in industrial drying of proteins. 
(4) 
a partial substitute for nitrite in the pickling 


tesearch on the use of ascorbic acid as 


of meat. (5) Investigations of food preserva- 


tion by physical processes (ultraviolet 


radiation, gamma radiation, x-rays, high 
frequency heating). (6) Methods of testing 
packaging materials and packages. (7) Mu- 
tual influences of packaging, contents of 
package and outside factors. 

This program of coordinated research in 


West Germany resembles in many respects 
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the of individual 
agencies in the United States. The direction 


programs government 
given by the AEI is apparently much firmer 
than that 
research 


coordinated 
the 
American scene. The success of such diree- 


imposed in most 


programs in nutrition on 
tion in the West German nutrition program 
is something to be watched with interest 


over the next few vears. 


Nutrition for Man in Space 


With the development of vehicles in which 
to send man into outer space the develop- 
ment of nutritional programs to sustain him 
becomes an important need. Recently, re- 
ports of lectures in aerospace medicine given 
in January 1960 have been made available 
by the School of Aviation Medicine, USAF 
Aerospace Medical Center, Brooks Air Force 
Base, Texas. A lecture by B. E. Welch en- 
Food, Water and 
should interest to 
In to the 
volume and nutritional quality of foodstuffs, 


titled “Space Logistics: 
Waste” of 
nutritionists. addition 


be many 


weight, 


Welch discusses the recycling of water, a 
problem seldom considered by those inter- 


ested in feeding programs. 


Recent Books 


Lund for the Future. By Marion Clawson, 
R. Burnell Held and Charles H. Stoddard. 
Published by The Johns Hopkins Press, 
Baltimore 18, Maryland. Pp. 500. 
Price $8.50. 

Fundamentals Nutrition. By E. W 


of 


Crampton and Lewis E. Lloyd. Published 
by W. H. Freeman «& Co., 660 Market 
Street, 


194. 


San Francisco 4, California. Pp. 


Price $7.50. 
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THE NUTRITION FOUNDATION 


The Nutrition Foundation was organized by food and related manu- 
facturers in December, 1941, as a sincere expression of their interest in 
scientific progress and human health. The basic purposes of the Founda- 
tion are: (1) the development of a comprehensive program of fundamental 
research, providing basic information in the science of nutrition, and (2) 
the support of educational measures that will assist in making the science 
of nutrition effective in the lives of present and future generations. 


The publication of NUTRITION REVIEWS has been undertaken to 
enable professionally trained people to keep abreast of current progress 
and to have available an unbiased, authoritative review of the current 
research literature in the science of nutrition. 


The Editorial Staff has been carefully selected so that the publication 
will merit, in reasonable degree, the confidence of the medical profession 
and others who work directly with the public in the field of nutrition. The 
service provided by the publication is distinct from that of an abstract 
journal, a review for laymen, or an extensive scientific review. Since the 
reviews as originally prepared by a member of the Editorial Staff are fre- 
quently modified by special referees and may be further modified by the 
Editorial Office in preparing final copy for the press, the Editorial Commit- 
tee feels that it is preferable not to affix the names of Editorial Staff mem- 
bers to individual reviews. There is thus a high degree of group responsi- 
bility on the part of the Editor and Associate Editors. 


Signed articles do not necessarily represent the opinion of the Editorial 
Staff. 

















